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Revisor’s Preface to Eleventh 
Edition 


The popularity of the concise but very valuable work of 
Malkmus’ “Clinical Diagnosis” 1s well established by the neces- 
sity of many repeated revisions and editions which have ap- 
peared. 

The present English revision has been undertaken by us 
from the last Eleventh German Edition at the request of the 
publisher. We have gladly accepted the opportunity as an 
acknowledgment of the value of the publication. While the 
original English edition was translated from the Fourth Ger- 
man Edition by Drs. David S. White and Paul Fischer, it is 
only natural that, in the subsequent seven editions material 
changes have been recorded in the book and many parts have 
been entirely rewritten, especially the chapter on “Blood,”’ 
which is becoming of increased importance in the diagnosis 
and prognosis of animal diseases. We also desire to express 
our acknowledgment to Dr. Oscar Glueck, who has rendered 
material assistance in the technical executions of this revision. 

Joun R. MouHLER, 
ADOLPH EICHHORN, 


July 8, 1936, 


Authorized Translation 


Translator’s Preface 


N the translation of Malkmus’ “Grundriss der Klinischen 
Diagnostik’? we have endeavored simply to reproduce the 
author’s ideas with the hope that the English and American 
Veterinary Students may thus be provided with a text-book 
for which they have long felt a need. The needs of the 
students in the College of Veterinary Medicine of the Ohio 
State University have been the direct cause of the hurried 
undertaking of this work. A few short notes which we thought 
proper to add here and there, throughout the book, have been 
placed in | |. 
Davin S. WHITE, 
PAUL FISCHER. 


Author’s Preface to the Fourth Edition. 

The present fourth edition has undergone in all depart- 
ments a thorough revision. A few new cuts have been added, 
some of which graphically demonstrate the respirations by 
instructive curves. Throughout I have endeavored not only to 
furnish the student an adequate guide but also to provide the 
practitioner with a reliable adviser. 

Notwithstanding the numerous additions, by increasing the 
amount of printed matter on each page, the former handy size 
of the book has been retained. MALKMUS. 


Authors’ Preface to First Edition 


HE only safe foundation for the treatment of animal 

disease is a correct diagnosis of the malady. In therapeutic 
as well as in forensic veterinary medicine everything depends 
on a correct recognition of the disease. This is the most diff- 
cult part of veterniary medicine, and methodical training alone 
will enable the student to develop into a practicing veterinarian 
who can do justice to this demand. 

The following little work which offers a great variety of 
material in a most condensed form is intended as a guide for 
the diagnostician in recognizing and understanding the symp- 
toms of disease. Although it represents the result not only 
of personal, but of veterinary experience in general, for the 
sake of clearness and general appearance the names of the 
numerous authors have been omitted. The results of bacterio- 
logical research which have an important bearing on diagnostics 
have been given due prominence. I have also deemed it appro- 
priate to call attention, at the proper places, to those diseases 
or conditions which are considered as factors in annulling, or 
setting aside a sale. It was necessary to append a brief descrip- 
tion of the most common diseases in order to give the student 
a general idea of the character of the maladies that affect the 
various functional apparatus, thus refreshing his memory and 
enabling him to institute comparisons between what he learns 
from his lectures and sees in the clinic. . 

The true to life representations of the horse and cow, 
which are copied from the “Handbuch der Anatomie der Thiere 
bug Kimetier, l owe to the kindness-o1- Prot. Dr. Filenberger 
and Prof. Dr. Baum of Dresden. = I here most kindly thank 
these gentlemen for their unselfish obligingness. 

The publishing house of Gebruder Janecke have disre- 
garded both expense and trouble in order to supply good illus- 
trations and to give the book a neat appearance; to them, too, 
my gratitude is due. 

Hanover, November, 1898. MALKMUS. 


Authors’ Preface to the 
Eleventh Edition 


The Eleventh Edition is introduced to the profession very 
much along the adopted lines of the former editions. The 
popularity of the work is augmented by its translation into 
Italian and Spanish. 

In the new edition, the progress made in the diagnosis of 
internal diseases of domestic animals has been given due at- 
tention. 

Inasmuch as blood examinations for the diagnosis and 
prognosis of internal disease of domestic animals are gaining 
in importance in practice, the chapter on “Blood” has been 
given more prominence. 

The number of illustrations has been increased by five. 
Some of the former have been omitted ; the colored table is also 
presented in a modified form. 

It is hoped that the new edition, similar to the former, will 
be received in a friendly spirit. 

Hanover, January, 1933. OPPERMAN. 


Table of Contents 


he Diagnosis.of /Diseases. ti0 6. 0 ee ek ve es 


Sey AMO MOIR Meera we cic neu LOR ea sia eden ak 
Dererniirinoineiseased Oneal n tsa co 
ThemRecognitionsot the Disease... 7 233s. 
Handling of Animals During Examination... 


Meat RINGS ct cece eat ea irae theta) Nera es Cetrgeey alan eit 


it. Determining the Status Praesens. 0.2... fs... 
Method of Examination. 


ILE SVD CECOTETO GaGa GRD ot ah AG RN Ag eee reer nL? 
INGOs Or SUMEe GIS OGY oe id ote ne an ea 
Ua Octane ent & serie neh ca ocak ies ah eA NG 
I EVEDECSTEIOS: (Gs | ase Dae ae aS a ai RL Pe ge 
TheQualities of Percussion Sounds....c.... 
Occurrences of the Different Qualities of Per- 

CWsSIONe OMIA S! Lo RAG eee. fen eu) Seno 
Peichile POrcwsslON 27.0 vets hora ese ee 
Determining the Boundaries of an Organ from 

thier eLCUSSIOM. SOUS i hen de Cae we as 
Pee PDOs NG er rapes Coes ONS Seka ee an oe 


A. General Part of Examination 


Le wide Na MONE: 4 vie he Gre he ee es Se ee ae 
EAS pecies: ot wn amals te. aa eee. 

tp abe go i co Rae ae ee AUN et ee fo ae aes ap eee ane 

ible Color sand AMlark sien ee 
Bee ee eh eat eae ne Ca a, 
BE ESF een rere ant gn AEN ee es 

Le WDC C Gee Nh te en en oy er hay a, 
Nelle ed CManCid Oy Cast caren ate CG Be 

Die MAD See, coe arent ed a hate ee EAE ee ie 
aa ee CHa rote geet shes Lert aks IS ed Sa 


kes So aaitdio mete ee eee hh ae ead cae 


RUE 
TVG 


COntOrnra tio tlacen ate eee ee 45 
SN iechankeYorecbentstehes oy -Aragrs oy enh, ga oe 46 


Drsears 6s which are ch atacrtemven 
par ticular by ps Cs, or erat eet caste 


CAS ro «Se oe ce oa ene ee ee 47 
3, Phe Skim 5 2k. gar eee cee ee eet a een 49 
Lee Condionsor thes bait @ Osterman 49 
Mitts ayietr Solelehaeivbajigeee 2 Sia eye Sn ey i 
DT PG Olere ore thes kit wis eee eee 53 
EVe< Gonditho te Oi then ictines seer ee 54 
Vee nucle Odorromtiees kin see 54 
Ds1s6 sas CS atte 2 Keen Sn eee ee 58 
4,9 Examination otithe.Conjunctivas... 7.25). soee 66 
Ii Dischareeiromsinestyelidsy as ae 67 
EDS pe COLO Tres Meroe ye he cee ne gre lcs NTE 67 
ile swe linc fers oe No ne aes, 70 
4a. Special Examination of the Eyes.. 70 
So Bodilye Remperatule iy 5 teen fat es eee ig 
[ee hexsNormal | emperatunce a maeennee 74 
Lite em perature OLeies oki ilaee eee 75 
Lblt es Ose ius a Poet ee ene Ae ee Ne 76 
Pye pubnormals | eniper nines as eee a0) 
Gyewiie ma Sait 6c 1.0. twee eine Cte eso meer 81 
B. Special Part of the Examination. 
Gr Circulatoty<A pparatus, sire Garena ey 83 
TEN Doha t ear centri tn om Cte gy Su Ft te 83 
Il. . Examinations of the Peripheral 
Bloods Vessele2) sospeet ae ee 90 
AE Bg Se shotg a Kar Wont mtg gee he Mel ee 92 
Disea s-6:S “Ow thé Orn cil a hor yey ae 
[teL TS ats asta aot isoleucine ee” ara 102 
(ew ReSpILAtOlyy A DDATAtIS mam pees la gies a aneneee 103 
I. The. Respiratory..Movements...... 105 
bl. OGRE: Breatiivensa.h: ween acd eee ae a 117 
Lie Nasal Discharrepaeer carson aes 119 
IV. The Nasal Cavities and Adjacent 
DINUSOS <7 Ave. c/o pepen ee aoe eee [23 
V. The Submaxillary Lymph Glands.. 127 
VTS CO TUNG Se ao ee tae ae ae re 129 
VoD DS EBB OCH CO alec serge at meraee ee eee Oe 134 


WelEh ei he anvire and | raced. \ iif iis. 
PX. 5 Percussion or the PHorax?ss 2s. EY. 

XO peuiscultationvol they lunes. “tcc... 

Ms | Pest Puncture vor he. Vhoracical 
Wrenn tu tae oar Date tins ees Sand uk 
DGseaces-or time Nes piratory A p- 
jee Ba BS NSB CCC ge Rat ar tye Uae Marae ee terra eee 
S.. Digestive Apparatus. chm § citae c eS  e 
Tee ETO iy AACE IMR ee tr a ners) ses Saas 

Pee Inet anccal (Can atye Soo. 2a a3. 'e oily 

LER athe-Fhreat-and Esopnagus. yo." y 
DIU PE ETOG ON end eco ieee ede comodo 

Aes CS TA Bo Tog Ae ROR er tr AR a a 

Sie el 6 easel ba VO% ny oy 1 Sk eer Sn ae a era a em 
VII. Intestinal Discharges or Evacuations 
Bxanvination Sofa the Yirver »and 


Da cee eS ae Ol Oe esta view Si pspa= 
feel So Rone Ctencne ee RBS CAM a San how Neves eon else oles 
9. Urinary Apparatus 


» wey 50) Vella! fe, Ke Komuenitey (0 belie, He: Cel enies ne" 6) 20h ie ee: “eX fe: 


LeeMiannercon Vcoidine-the Urine“... 

iA Pxanmimationor tie Wirine.. 7K. 6% 

A. Macroscopical Examination ... 

By Chenmical lh xamination oi) 7..: 

Cro Microscopical Pxamination =... 

III. Examination of the Urinary Organs 
cle a sree orks othe da at ye ND 
Orel iar UNESCO Max eae Gs etic agit onctalobe 2 wcae niet 4 Manteo a hanes 
Diseases—ot- Fissue Metabolsim 4.0%. wu... 2. 
10. The Sexual Apparatus 


O14, Mell te. ie; 50), 16). 6) OF Kor ee eft ei eo. Ne: [eres @: (esd 101 ie 


I. Abnormally Increased Sexual Appe- 

{CI ce ye ane erg fina Se pedi ts Seopa EC Ay ea 

Hel See OU cla Me ee K om Aetna oe. atc AAs 

EL “Vacinal NMecous Membranes.2.0%.. 

iN) Wrens aad O vanes enacc 6.65 in, ees 

Ve be lidder <n aiae i EE ens Ne 

VI. Diseases of the Male Sexual Organs 
Ins erase Sa Ol tale oc ea Or Ora ash 

11. The Nervous System 


ee Psy chic Pumeiamon 4, Miami whe 3 
PES SCM SULVeMES cin eine isi ng el ate Sct 


—_ 


MMSE keyaphhn amorth mele Mer, Cate hes 
DVS = vet exe Lexa ive eee ee Secret 
Vive VilS11d Lys CTS Giana: Mantes anys ae nen meas me 
Vii Sense Gf= Mearitio . Ac. ee ees 


DS 6356 C840 to bine IN ey OAs cou aces 


C. Specific Examinations. 


12 Body Movements evans) aren ee 
[i  sxeminationeton liiimobility ee 

Ll. BPxaminaduonsictrr eaveso.. - 1s uae 

Lig EP xaminatouelonpe Oat ear. 5 ee 

[Vee Examinatiomitorbalkiness =a... 
137.Diaenostice nocuMtions. 3.) ee ee eee 
Tet DU DEreulGsise li sa oe een ee 

lee -beonteritis9Pararubercitlosa ne | Sa, 

[ile Glanders (Ml allenic) Sinner aan 

14° shes ympnatic. Glands 4. ae eee 2 ee 


15. SLE B1OOG iy) eG ee a ee 
Da Semisesa On, st) Coes LOlO ce aerate eee ee 


BO BO bo 
eS ae Le 


The Diagnosis of Diseases 


The object of practical veterinary medicine is manifold, 
but in the main it consists in the restoration of the destroyed 
health of our domestic animals. For this purpose a knowledge 
of the affected organ and of the character of the disease 1s 
indispensable, because this knowledge offers the only safe basis 
for a rational treatment and a correct prognosis. 

Thus the art of making a correct diagnosis is not only the 
foundation upon which practical veterinary medicine rests, but 
it is pre-eminently that which elevates medicine to the dignity 
of a science. 


In governmental, veterinary control of communicable dis- 
eases, as well as for forensic, veterinary, scientific purposes, 
early and correct recognition of disease is the only reliable 
basis for any subsequent measures. The identification of 
animal diseases or the clinical diagnosis constitutes, therefore, 
the fundamental and, at the same time also, the principal phase 
of practical veterinary science. 

Die NOs ks. is he a 64) O11 -Get er ind Nii 1.n- 
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Since disease is a deviation from normal conditions and 
physiological processes, morbid changes cannot be recognized 
without a knowledge of normal conditions. 

In the classroom the student has no opportunity to study 
the physical characteristics and the physiological functions of 
organs in living’ animals; he must learn this from personal 
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observation and investigation in the clinic. In the clinic he 
must cultivate his senses and learn to hear, see, feel and smell 
in order to be able to judge correctly. 

In the course of his practice different species of animals 
are presented to the veterinarian for clinical examination. This 
gives rise to certain difficulties which, in the main, are based 
on differences in anatomical structure and physiological func- 
tion of the organs of different animals. One who has thor- 
oughly learned the fundamental principles underlying the 
methods for the proper examination of a horse will have little 
trouble in adapting them to other animals; al! cases, after all, 
involve application of the same methods and scientific principles. 
However, important differences in this respect will receive due 
consideration. 

A further considerable difficulty in diagnostics, for the 
veterinarian, is his inability to determine the subjective feeling 
of a patient. Still, this is of less importance than the layman 
usually supposes. On the other hand, to compensate for this, 
we are in a position, in all cases, to make a complete objective 
examination of the patient in any direction. In this respect we 
have an advantage over the physician who is frequently denied 
this privilege and is, besides, liable to be misled by the imagina- 
tion, whim, shame or vanity of the patient. 

A diagnosis consists in the determination of 

Le Ralaiversenm po mrs Orie t Pes Lemus 
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A Symptom (appearance, manifestations, characteristics, 
disease phenomena, signs) 1s any observable deviation from the 
normal state or condition. Anatomy and physiology treat of 
the normal conditions and functions; Symptomatology treats of 
morbid conditions and of perverted functions. 

The veterinarian, in procuring the disease symptoms, 
should first ascertain from the owner and the attendant of 
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the animal what specific disease manifestations they observed 
(taking the history, anamnesis). This information is important 
in supplementing his own examination. 


Procuring the disease symptoms is, for the veterinarian, 
always associated with taking the record of signs noticed by 
the owner and attendant (taking the history, anamnesis). 
These observations are valuable as supplementary to his own 
examination. 


The procuring of the disease signs constitutes the primary 
purpose of clinical examination and requires the exercise of 
extreme perception and observation. The examination should 
embody all clinical testing methods and should be concerned 
with the external aspect of the anima! as well as with individual 
organs. It is, therefore, necessary to follow a plan, in order 
to eliminate chances of error and avoid oversights. 


In order to reach the proper final diagnosis, the best plan 
is to examine the various units of functional apparatus in defi- 
nite order. The resulting necessity of having to make several 
rounds when the animal is large is the only inconvenience, 
whereas the likelihood of greater diagnostic certainty and com- 
pleteness overshadows all other objections. The beginner must 
follow this routine, which is not particularly difficult, inasmuch 
as the course of examination is outlined so as to correspond to 
physiological relationships and is, therefore, a natural one. 

In the clinic under my direction, the following schema is 
used : 

I. Anamnesis (ascertaining previous history of case). 
II. Determining the Status Praesens. 


mw. (Geme ral .é-< 2 titi tio me. 


1. Signalment of the patient. 
2. Habitus. 

oc Sign 

4. Conjunctiva. 

Be 


Temperature. 
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6. Circulatory apparatus. 
7. Respiratory apparatus. 

8. Digestive apparatus. 

9, Urinary apparatus. 

O. Sexual apparatus. 

I, Central nervous system. 

(PS 'G.0 Lisl, eed nia ons 


12. Locomotion. 

13. Diagnostic inoculations and serolog:cal examinations. 

14. Examination of lymphatic glands. 

15. Examination of the blood. 

The anamnesis should be procured and the general and 
special examination should be made at least once during the 
first visit to the patient. If the diseased organ or organs have 
been ascertained they must be carefully re-examined at every 
subsequent visit, at the same time we must be on the alert 
for the appearance of possible symptoms in other organs. 

The specific examinations are made only when necessary 
for clinching the diagnosis and then only when anamnesis and 
the veterinarian’s own findings combined do not lead to a posi- 
tive diagnosis. 

The determination of symptoms is at times 
difficult. 

Sometimes external influences bring about certain condi- 
tions of the healthy body which must not be interpreted as 
symptoms of disease, although they might, under other cir- 
cumstances, be such; e.g., a horse refuses its feed—this is a 
frequent occurrence in gastro-intestinal affections or in the 
course of severe general diseases, but it may also be due to an 
excitable temperament of the animal or to the fact that the food 
in itself is undesirable—spoiled, mouldy. Hence the practi- 
tioner must always endeavor to determine the cause of the 
symptoms, whether the deviations from the normal are really 
due to disease or to external conditions. 
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The importance of symptoms depends very largely upon 
the conditions under which they appear. 

Rapid respiratory movements may be due to a disease of 
the respiratory apparatus or to some other affection; again, 
they invariably occur after bodily exertions, and high tempera- 
tures, even when the animal is at perfect rest, wil! cause the 
respiratory movements to become accelerated. 

To avoid confusing symptoms produced by muscular exer- 
cise, or other efforts on the part of the animal, with symptoms 
of disease, the patient should first be examined in a state of 
rest. Furthermore, all conditions that could possibly influence 
normal physiological processes must ever be taken into consid- 
eration; for example, we wil! mention age, estral period, preg- 
nancy, fright on part of the animal, etc. 

After noting the symptoms of the disease we come to the 
most difficult part of clinical diagnostics, viz. : 

The determination of the organ diseased. ‘There are 
only a few symptoms which point with certainty to an affec- 
tion of a definite organ, fewer still enable us to recognize the 
character of the disease; these latter are called pathognomonic 
symptoms. As a rule all symptoms must be first noted and 
then considered as a whole, always bearing in mind the prin- 
ciples of general and special pathology. 

The symptoms which appear in a disease have for the de- 
termination of the affected organ a varied importance. Local 
Symptoms emanate from the diseased organ and therefore are 
noted only when certain organs are suffering. For this reason 
local symptoms are of great importance in diagnosis. General 
symptoms originate from the sympathy of the whole organism 
induced when varied organs are diseased. General symptoms 
may arise from the primary disease and be called (a) direct 
symptoms, or they may be due to complications or sequela when 
they are spoken of as (b) indirect or accidental symptoms. 

To determine the affected organ all symptoms are care- 
fully considered in the order in which they were determined. 
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The healthy apparatus are for the time being disregarded, the 
diseased apparatus are given special consideration. 

A variation in the normal functional activity of an organ 
does not in itself indicate disease, it may simply be a compen- 
satory variation (one due to an opposite variation in a similar 
organ) due to the primary morbid condition. Common exam- 
ples are loss of appetite, pulse and respiratory rate changes, 
which are not indications of primary disease of the involved 
organs; they are only 1n sympathetic involvement, depending on 
the primary malady and the duration of its existence. The 
therapeutist’s object is to ascertain the primarily af- 
fected organ, bring about a cure in this and secondarily 
cause the sympathetically affected organ to regain its natural 
condition and activity. 


To discover the primarily affected organ requires a knowl- 
edge of the morbid processes that take place in each organ and 
of the local and general symptoms produced by them. ‘This 
requirement is still more important for the final aim or ulti- 
mate purpose of diagnostics, viz.: 

The recognition of the disease itself according 
to? akin do “Et Toto oN in temsi ty. ai dei ee 
The method of examination of each organ will therefore be 
followed by a short description of the most important diseases 
of each. 


One who has not yet learned from his school training or 
practical experience, to appreciate the various symptoms which 
characterize each of the diseases and who has not a well-de- 
fined mental picture of the appearance of each of the diseases 
with which he must come in contact, will never become a good 
diagnostician. Scientific examination and practical procedure 
must be combined in order to reach a correct diagnosis. 

Diagnosis per se has a different value depending upon 
whether it is made for a scientific or wholly practical purpose. 
It is often symptomatic and thus merely cloaks our 
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ignorance ; diabetes insipidus, colic, for instance. The purpose 
of diagnosis is more nearly attained when it includes the cause 
of the disease (“etiological diagnosis”), which is of value even 
if we do not know more of the cause than that it 1s some spe- - 
cite “imtection, Gatluenza). An anatomical diagnosis is 
aot conclusive because it does not indicate the etiology of the 
disease (nasal catarrh, bowel catarrh). An ideal diagnosis 
would be “etiologico-anatomical’’ (skin glanders, acarus mange, 
verminous bronchitis). A correct prognosis and rational treat- 
ment are largely dependent upon a knowledge of the cause and 
morbid changes of the disease. 

It is not enough to diagnose a nodular, itching and spread- 
ing eruption of the skin, we must also determine the cause or 
our prognosis and treatment cannot be correct and rational. 
Such eruptions are due to various causes and an exact knowl- 
edge of them is an important item. The same may be said of 
affections of internal organs. 

A final diagnosis is made either by considering the deter- 
mined symptoms directly (direct diagnosis) or by a process of 
exclusion, 1.e., we review in our mind all the diseases in which 
the symptoms determined occur, or in which some of these 
symptoms occur, and then we exclude those diseases in the 
course of which, 1f present, we usually observe additional symp- 
toms (differential diagnosis). 

The difficulties encountered in diagnosing internal diseases 
vary considerably ; in some cases a good anamnesis suffices as 
a basis for making a definite diagnosis: epilepsy, parturient 
paresis. In other cases the experienced practitioner requires 
but a elance-at the patient: tetanus. The rufe, however, is 
never to make a diagnosis until a thorough and careful exam- 
ination of the patient has been made; but here, too, carefully 
cultivated powers of observation and extensive experience go 
a good way. To acquire either of these, of course, requires 
continued carefully and methodically conducted examinations. 
The same diseases do not always present the same set of symp- 
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toms. ‘Therefore, the more often a disease is seen by the prac- 
titioner, the more readily will he recognize it. In the course of 
one and the same disease the symptoms will change, depending 
upon whether the onset, acme or latter stages are being ob- 
served. The diagnostician should be like the experienced bot- 
anist who recognizes a plant in all its stages of vegetation. 
There will always remain a few cases the symptoms of which 
are so atypical that an exact diagnosis is impossible. 

Not infrequently, however, even the experienced practi- 
tioner must content himself with limiting his diagnosis to a 
statement of the general character of the disease and reserve 
the privilege of expressing his final opinion (special diagnosis ) 
pending further observation and developments. This is par- 
ticularly the case in the first outbreaks of infectious diseases 
when localized changes are absent and in many chronic diseases 
showing few symptoms. 

We also distinguish between a definite, a probable, and 
a possible diagnosis. 


Procedure When Examining Animals 


Inasmuch as a thorough and undisturbed clinical examina- 
tion 1s possible only when the animal is quiet, a definite, prac- 
tical procedure is necessary when examining domestic animals, 
for which the following hints are given: 

Not all owners are cognizant of their obvious duty to bring 
to the immediate attention of the examiner a possible malignant 
condition of the patient. The examiner must, therefore, in his 
own interest, not neglect to obtain such information from the 
owner or attendant. The horse or ox is approached from the 
left side, whereas the cow’s udder is always examined from the 
right side. A patient in a lying position is difficult to examine 
thoroughly ; it is, therefore, gently and carefully brought erect. 
(see p. 42). 

Every examination, and especially of timid, nervous ani- 
mals, should be conducted in a careful and quiet manner. 
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Stubborn and vicious animals may be protected from injury 
by placing the animal in a convenient position with the help of 
attendants and by means of permitted forceful or sedative 
measures. On suspicion of the presence of a contagious dis- 
ease (zoonosis), such as, glanders, anthrax, rabies, herpes, or 
animal parasites, the examiner should don a washable robe, 
conduct the examination very carefully, instruct his assistants 
appropriately and have a disinfectant handy. 


I. Anamnesis 


Full statements on the part of the owner or attendant, pro- 
cured by cautious questioning, concerning the previous condi- 
tion of the patient, the beginning and previous course of the 
disease (anamnesis) are of great importance in diagnostics. In 
fact there are some diseases, like epilepsy, for example, that 
can as a rule be diagnosed in no other way because it is only 
in exceptional cases that we have an opportunity to observe a 
typical epileptic fit. 

As far as the veterinarian is concerned the anamnesis is 
limited to the observations of the owner and attendant of the 
sick animal. It is only exceptionally that they will volunteer a 
complete case history and, therefore, it 1s necessary to draw 
them out with leading questions. In questioning attendants, 
speak to them in a pleasant tone and manner and use words 
and expressions with which they are familiar; this tends to in- 
fuse confidence and the result is that the information thus ob- 
tained will be more apt to be reliable. 

Any digression in the testimony of informants should be 
listened to with patience. One should always remember that 
every anamnesis, from whomsoever it be obtained, is more or 
less colored by the personal conceptions of the person offering 
it. This is quite apart from intentional misrepresentations, 
which are often encountered. 

A well drawn up anamnesis speaks for the technical abil- 
ity of the veterinarian as well as for his knowledge of the 
etiology of the diseases of our domestic animals which are 
kept under the most variable conditions. 

lL. How lone has the tanimal becnesicie 
We may learn by this question whether the disease is an acute 
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or a chronic one, and perhaps also the stage of development 
which the disease has reached. Frequently the time given by 
the owner or attendant is much shorter than the actual dura- 
tion of the disease. 


2 Whats y mptoms, as the animal-shown ? 
In the beginning? Later on? ‘The objective observation of 
the owner must be carefully sifted out from his subjective in- 
terpretation of them, which can be achieved by exercising great 
care. 

It is also important to learn whether the animal had ever 
previously manifested similar symptoms, since many <liseases 
arise from previously existing diseases (Morbus maculosus fol- 
lowing glanders, pneumonia following pharyngitis, tetanus fol- 
lowing wounds). 


SEV alata ine O110s 6 pin vor, could. ber thie 
Caivse Of tite disease : 7 We canfiot search “for the 
causes until we know the symptoms. 

Wihere and under whatconditions- did the 
iiMdmeet shew .. Peed, care, .cic., “play--an ‘important 
role in the etiology of the internal diseases of animals; there- 
fore the veterinarian must be informed not only as to the kind 
and character of the feed but also as to soil conditions, water, 
etc., otherwise he cannot intelligently trace the cause of the 
disease. 

The care and attention animals receive wield a great influ- 
ence upon the genesis of many diseases. It is rare that the 
veterinarian can obtain from the attendants reliable data con- 
cerning these. He should judge by the surroundings in this 
regard. The use to which the animal was put when the dis- 
ease occurred is of value in tracing the cause, for special uses 
predispose animals to certain diseases. 

4. A number of animals affected by the same disease al- 
ways points to a common cause, viz.: infection or intoxication 
(poisoning). The frequent recurrence of a disease in the same 
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stable points to the existence of a permanent cause, e.g., faulty 
stall construction, ventilation, feeding and drinking equipment. 


5. It is of especial importance for the veterinarian to 
know whether any previous treatment has been resorted to and 
what effect this may have had. Quacks often administer 
drenches containing solid particles in suspension ; these draughts, 
instead of taking their usual course, may enter the trachea and 
thus produce a fatal pneumonia; they cause injury by adminis- 
tering pills with the aid of a pointed stick, by abrading the 
mouth and pharyngeal mucosa in unskillful rasping of the mo- 
lars. In removing the contents of the rectum its wall or mu- 
cous membrane is also often injured. In such cases the vet- 
erinarian must exercise care and judgment and call the owner's 
attention to any existing danger. 


Although the main points in the anamnesis should be de- 
termined before we begin our objective examination, other 
cuestions will present themselves in the course of the latter. 
Thus, when examining the respiratory tract we may inquire 
whether the animal coughs, and when examining the digestive 
apparatus inquire as to condition of bowels, frequency of evac- 
uation, etc., in this way gradually completing our examination. 


The value of a good anamnesis consists in the fact that 
not infrequently it is sufficient to base upon it a definite diag- 
nosis, i.e., careful objective observations of the layman may 
in some instances be substituted for our examination. How- 
ever, the veterinarian must always be cautious in complying 
with the oft made request of owners to treat their animals i 
absentia. Although the medicines prescribed under such con- 
ditions may do no particular harm, rational treatment thus de- 
layed may prove to be a positive injury. 

Sometimes the veterinarian is misled by the anamnesis. 
This he may guard against by making a careful examination 
of the patient. When the anamnesis does not conform to the 
results of the examination, it should be accepted with caution : 
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on the other hand, the closer the conformity, the greater the 
reliability. In every case, those organs which, according to the 
anammnesis, may be diseased, must be especially considered in 
the examination. 


II. Determining the Status Praesens 


To determine pathological phenomena we resort to all 
those methods which throw light upon the physical state and 
functions of the different organs. In doing this we should 
endeavor to follow a definite plan and not proceed without sys- 
tem. The following method for every part of the body, in the 
order given, should be followed as closely as possible. 


1. Inspection 


In examining the different parts of the body it is always 
best that we first regard that which can be observed with the 
unaided eye. Students are apt to lay their hands upon the pa- 
tient too soon. The experienced examiner first obtains a gen- 
eral impression of the patient by regarding him from a con- 
venient distance. Superficial abnormalities are described ac- 
cording to their seat, size, color and other external manifesta- 
tions, the size and form usually being compared with common 
objects, unless an exact description is desired when actual meas- 
urements are made. 

The odor emitted by the secretions and excretions and the 
respirations is also noted. 


Regions of the Body 


I. Head. 
A. Face. 
1. Nasal region with dorsum of nose, tip of nose, nasal 
openings. [Nostrils.] 
2. Labial region, with upper and lower lips, inter- 
labial space and chin. 
Buccal region. 
Infraorbital region. 
Ocular region. 
Masseteric region with maxillary articulation. 
Intermaxillary space. 


YAU W 
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Fig. 1. 
B. Forehead. 

8. Frontal region. 

9. Occipital region with forelock. 

10. Temporal region with the temporal fossa, infra- 
temporal groove and auricular region.  [Ears, 
maxillary joint region and zygomatic arch.] 

It. Neck. 

11. Parotid region, which merges below into the laryn- 
geal region. 

12. Tracheal region with jugular groove, at the lower 
end of which is the supra-clavical fossa. 

13. Cerv.cal region with crest and mane. 

14. Lateral cervical region, sides of neck. 

IIl. Chest: 

15. Withers and dorsal region. 

16: Lateral pectoral ‘region’ [side of chest] with scap- 
ular region, cardiac region, costal region. 

17. Sternal region. 

18. Anterior pectorial region. [Breast.] 
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IV. Abdomen. 


19. Epigastric region with xiphoid space and flank 
(Regio hypochondriaca) or lower costal region, 
between the xyphoid process and costal arch. 

20. Mesogastric region with umbilical space, iliac region 
(flank with “hollow of flank”) and the lumbar 
region. 

21. Hypogastric region with pubic and inguinal region. 


V. Pelvis. 


The different divisions of the pelvis are named according to 
their anatomical parts; the sacral region is called the croup, the 
external angle of the ilium the “hip,” just below the anus the 
perineal region; the anal region, pubic region and inguinal region. 


VI. Extremities. 


The different parts of the extremities are designated according 
to the bones and joints which form their bases. Anterior limb: 
Shoulder, point of shoulder, arm, elbow, forearm, “knee,” cannon, 
fetlock joint, pastern, coronet, bulbs of heels, hoof. Posterior limb: 
Thigh, stifle, leg, hock, hind cannon, etc. 


2. Palpation 


Palpation consists in feeling the part to be examined with 
the hand or finger tips (direct palpation), and by means of a 
probe, etc. (indirect palpation) ; its object is to gain informa- 
tion through the sense of touch as to the consistency, extent. 
temperature and sensitiveness of a part, and permit us to recog- 
nize abnormalities which do not lie far below the surface. Pal- 
pation is of especial importance in taking the pulse. The ab- 
dominal viscera can be explored (palpated) through the rectum 
and the anatomical position, and condition of the contents de- 
termined. 

From the difference in consistency of the parts palpated, 
conclusions as to their physical nature may be drawn. The 
following peculiarities may be distinguished on palpation: 

1. A part is doughy when it feels soft and accepts finger 
imprints which it retains for a few moments, when the depres- 
sions are again filled. ‘Tissue is of a doughy consistency when 
infiltrated with serum: (edema). 

2. A part is firm when it is of the consistency of normal 
liver. According to the part’s resistance to the touch it may 
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be firm, tendinous, solid. <A cellular infiltration of tissues 
(phlegmon) or the presence of neoplasms made up of. cells, 
will lend to a part a firm consistency (connective tissue). 

3. i patt is hard when of the. consistency of bone. 

4. A part is fluctuating when it is soft, elastic and un- 
dulates on pressure and the impression itself disappears imme- 
diately after the finger is removed. Only fluids admit of such 
a rapid transmission of pressure (pus, blood, lymph, serum). 
If the tissue surrounding the fluid is not tense, waves are seen 
to pass over the surface of the swelling (true or soft fluc- 
tuations). Soft-elastic (fat) tissue or tissue impregnated with 
a quantity of fluid may also show fluctuation; this undulating 
consistency 1s spoken of as pseudo-fuctuation. 

5. A part is emphysematous when it presents a_ puffy 
swelling which crackles and shifts on palpation; it is due to 
the presence of air or gas in the tissue (emphysema). 


3. Percussion 


By percussion we understand striking the surface of the 
animal body so that the parts thus set in vibration emit audible 
sounds. The “percussion-sound” thus produced will differ with 
the physical condition of the vibrating parts, and these differ- 
ences are so well marked that definite conclusions can be drawn 
from them. 


Methods of percussion. Percussion can be practiced without 
the use of instruments [so-called immediate percussion] on small ani- 
mals or large animals thin in flesh. The index or middle finger of 
the left hand is held firmly against the part to be percussed and struck 
with the middle finger of the right hand. The striking finger should 
be held somewhat curved and stiff. The advantage of immediate per- 
cussion lies in the facility with which the finger may be placed 
between the ribs and amid the long hair of some dogs and the wool 
of sheep, it is suitable and advisable in other animals as well, if they 
are strong enough. By this method the sense of hearing is further 
greatly assisted by that of feeling. 

The pleximeter and hammer (plexor) are most commonly used 
in practice [so-called mediate percussion] as they permit not only 
of gentle percussion but the part to be examined can be struck a 
heavy blow which sets deep-lying parts into vibration. The plex- 
imeter should be so held that its whole surface is in firm contact with 
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the part to be percussed. In thin animals the pleximeter should never 
be applied across two ribs, but should be made to occupy an inter- 
costal space that the air between it and the body does not modify the 
sound. The force with which we use the hammer depends upon the 
thickness of the walls of the part percussed. [In fat animals it is 
necessary to use more force than in lean ones. | 

In the immediate method of percussion, however, the sound can 
be augmented by employing the percussion hammer to strike the 
finger which is applied to the part (finger-hammer percussion), the 
thicker the layer over the percussed part, the greater the force 
necessary to sound the organ under examination. 

Usually two or three strokes, not too close together, suffice to 
bring out clearly the character of the sound. For comparison it is 
advisable to percuss corresponding parts on each side of the body. 

For a better conception of the percussion-sound it is advisable 
to select a suitable place. A room with closed doors is the best; in 
rooms filled with furniture, or out of doors the application of per- 
cussion is never satisfactory. 

As a rule large animals are percussed while standing, though 
small ones may be placed in a recumbent position upon a table. AlI- 
though gentle animals may stand quietly during the operation, very 
nervous horses or stubborn cows sometimes resist. They can gen- 
erally be quieted by speaking to them in an assuring tone and by 
omitting all rough usage of the instruments. Dogs and cats may be 
held by their owners or an attendant. 


The Qualities of Percussion-Sounds 


A body can only then produce a sound when it has lost 
its equilibrium and vibrates by virtue of its elasticity. Two 
principles form the basis of percussion: 

1. Solid, airless parts of the body give forth a flat sound 
of short duration and little intensity. Such a sound 1s called 
dull, femoral or flat. 


Fig. ». Fig. 4. 
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2. If an air-containing organ is set in vibration it pro- 
duces a sound of considerable intensity, duration and tone, the 
so-called resonant sound. 

By percussion of the animal body, a sound (impact sound ) 
is produced which varies in intensity with the hardness of the 
material used. This encroaches on the characteristic sound of 
the percussed site and must, as far as possible, be eliminated. 

The clearness of the sound depends upon the volume of 
the air-containing organ which is vibrating. 

ao he Sironeer the percussion “the larver is the part 
which vibrates and the fuller the sound (Fig. 2). 

b. The thinner the over-lying tissue of the thoracic wall 
the more lung tissue will vibrate and the fuller the sound 
rig.) 

c. If the volume of the air-containing organ is small in 
itself then the sound is correspondingly less intensive (Fig. 4). 

This explains the varying intensity of the sound over dif- 
ferent portions of the chest wall when the percussion blows 
are applied with equal force. The resonant sound gradually 
merges into the dull femoral as we approach the forward and 
upper portions. 

The resonant sound may be divided into: 

1. The tympanitic sound which is emitted when the vi- 
brations of the tissue are uniform. It approaches a musical 
sound and is, therefore, spoken of as a tympanitic tone. 

2. The full sound which is emitted when the vibrations 
of the tissue are not uniform. It lacks the musical quality of 
the tympanitic tone and approaches a noise. 

The tympanitic tone and the full sound merge into each 
other gradually. The sound between is called “over-full’” or 
“over-loud.” 

The tympanitic tone and the full sound are resonant in 
eharacter. “They may become modified: as to clearness until 
they are absolutely dull (flat).’ The intermediate stages are 
dull resonant and dull tympanitic. 
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Occurrence of the Different Qualities of 
Percussion-Sounds 


According to the above classification there are three kinds 
of percussion-sounds: The full (pulmonary resonant), the tyim- 
panitic, and the flat. 

1. The full sound is found over normal lung, the air in 
the alveoli, and the lung tissue, and thoracic walls vibrating. 
When the intestines are so distended with gas that when per- 
cussed their walls vibrate with their contents, a full sound is 
emitted. 

2. The tympanitic percussion-sound has a varied origin. 
It is heard: 

a. Over cavities containing air which communicate with 
the outside world, their walls being either firm or yielding: 
trachea, caverns in the lung communicating with bronchi. The 
pitch of the sound depends upon the size of the cavern and its 
communicating opening. 

b. Over enclosed air-containing cavities, hence over the 
stomach and bowels. 

c. When air-containing lung tissue is surrounded by 
solidified portions as occurs in beginning hepatization, edema, 
atelectasis and tumors of the lung, and exudative pleuritis 
(over the dullness line). 

Related to the tympanitic tone is the metallic or amphoric 
tone, such as is produced by a vibrating metal sheet; this is 
observed in pneumothorax, smooth walled pulmonary caverns 
and in the resolving stage of croupous pneumonia. 

The “cracked pot” sound (Olla rupta) is a characteristic 
clink (as of a coin) and occurs in open pulmonary caverns, 
around hepatized areas of the lung, in pneumothorax and in 
skin emphysema. 

3. The flat (femoral, dull) sound is heard when percuss- 
ing over solid tissues which do not contain air. As the most 
forcible percussion does not produce vibrations at a point more 
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than 7 cm below the surface, dullness can be noted over the 
normal lung when the chest walls are covered with heavy mus- 
cles, fat, or edematous swellings. 

An over-loud sound is emitted when the base of the cecum 
in the horse or the paunch in the ox is percussed, these organs ~ 
being greatly distended with gas, as well as the lung in emphy- 
sema. 

The sound is dulled when air-containing parts of limited 
dimensions are percussed (borders of the lung, and under 
thick thoracic wall) and intestine parts containing large food 
masses and little gas, or 1f small airless spaces lie amid those 
containing air (nodular thickenings in the lung). 


Tactile Percussion 


The combination of palpation and percussion is called tac- 
tile percussion. Vhrough this method we endeavor to arrive 
at the physical condition of deep-lying parts by stroking the 
t.ssues covering them. 


Method. The wrist and fingers should be held slightly flexed 
and fixed. The parts to be examined should be pressed firmly 
with the finger tips, exerting an interrupted stroke. After such a 
stroke the fingers should be allowed to dwell for a moment to note 
the recoil of the underlying tissue the consistency of which we 
wish to determine. In practicing this form of percussion bear in 
mind that the deeper rather than the shallower tissues are to be felt. 

Tactile percussion may also be practiced with the plexor and 
pleximeter, the index finger being rested upon the back of the ham- 
mer. It is usually better, however, to employ hammer-to-finger or 
finger-to-finger percussion. 


The thickness of the over-lying fat or muscular layers does 
not seriously interfere in this form of percussion. Through 
practice we learn to select the factors of importance to form 
an opinion. Deep-lying diseased conditions do not present 
through tactile percussion specific symptoms, but we may thus 
obtain valuable information in regard to the boundaries and 
consistency of otherwise unavailable organs or parts. ‘Tactile 
percussion simply supplements and completes palpation and 
ordinary percussion. 
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Determining the Boundaries of an Organ from the 
Percussion-Sound 


The boundary of an organ can be determined by percus- 
sion only when the organ lies superficially and emits a percus- 
sion-sound which differs from that of its neighborhood. For 
this reason the boundary of the heart against the lung or the 
lung against the bowels may be defined by percussion. 

As a rule, in percussion one proceeds from the resonant 
percussing areas to the dull percussing areas, and then back. 
At first the examiner takes sounds at widely separated points 
in order to obtain an approximation of the organ outlines and 
then he gradually approaches the expected outline from a di- 
rection perpendicular to it. Percussion should be performed 
gently and expeditiously and the outline is marked off with 
chalk or by means of shearing the hair. One is then able to 
recognize variations with precision. 


4. Auscultation 


By auscultation, applying the ear to a part, we seek to 
obtain information, through the sense of hearing, as to the 
physical state or condition of deep-lying organs. For this rea- 
son auscultation is practiced upon the heart, lungs and gastro- 
intestinal tract. 

In human medicine auscultation is usually practiced with 
the help of instruments (mediate auscultation), the so-called 
stethoscope, etc., being employed. The instruments may be 
hollow or solid and may be constructed of various materials. 
For amplification of the sounds, resonance stethoscopes ( phon- 
endoscopes) which are extremely sensitive to sounds, have been 
perfected. These instruments are very useful in the case of 
our domestic animals, with their hairy hides, if the hides are 
well moistened to eliminate the friction sounds generated by 
the hairs themselves. The phonendoscope is especially valuable 
for small animals and for mass examination of bovine (e.g., 
tuberculosis). The most effective measure in the nature of 
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auscultation, however, is to place the ear directly over the site 
(direct auscultation). When the ear is pressed against the site 
better results are obtained than with the use of stethoscopes. 
In this case, the eyes should be closed and the other ear cov- 
ered with the hand. 

By simply applying the ear firmly to the part, better re- 
sults can be obtained than by the use of instruments. In case 
the skin is dirty, blistered, or the animal is lousy, a towel can 
be placed between it and the ear. To guard against being bit- 
ten or kicked an attendant should hold the patient by the head. 
In large stables containing a good many animals the noises they 
produce may interfere with auscultation; if it is essential to 
diagnosis or prognosis, the patient should be examined in some 
quieter place. 


5. Test Puncture, Harpooning 


By means of a hollow needle or a cannula, with or with- 
out a point, the body cavities are pierced, or a harpoon may be 
used in swellings or tumefactions for the purpose of extract- 
ing the contents or pieces of tissue for biopsy. 


6. Examination With the Aid of Roentgen Rays 


With the advances in veterinary roentgenology, this has 
been utilized to a progressively greater extent even in the diag- 
nosis of internal diseases, especially in smaller animals and par- 
ticularly for disease of the teeth, head cavities, the digestive, 
circulatory, respiratory and urogenital tracts, and to indicate 
the presence of foreign bodies.” 


*See Dr. P. Henkels, Lehrbuch der vet.-med. ROntgenkunde. P. Parey, 
publishers, Berlin, 1926. 


A. The General Part of the Examination 
1. Signalment 


The taking of a precise survey of the various characteristics 
of the patient (signalment, registration) has particular value 
for the purpose of identification of the animal in legal actions, 
or when police measures are instituted in a particular case. 
The signalment is further of diagnostic value and may serve 
as an aid for determining subsequent therapeutic measures. 

Therefore, notice must be taken of the following: 

I. Kind of animal. Many diseases are peculiar to cer- 
tain genera while they do not occur in others. ‘This is espe- 
cially true of the infectious diseases as, for instance, the horse 
suffers from strangles and glanders; the ox from contagious 
pleuropneumonia (lung plague), malignant head catarrh and 
swine from hog cholera, erysipelas and swine plague. There 
are also special sporadic diseases which owe their origin to the 
peculiar anatomical or physical make-up of a genus. As exam- 
ples may be mentioned traumatic pericarditis of the ox, rup- 
ture of the stomach, roaring and hydrocephalus in the horse; 
or we may be concerned with a condition due to feed (ma- 
landers). The kind of animal affects the choice of medication 
as well (sensitivity of ruminants to Hg preparations, or of cats 
to phenol derivatives ). 

II. Sex. Diseases of the sexual organs are not com- 
mon in animals, but sex is of influence in the appearance of 
some diseases. In stallions inguinal hernias which cause symp- 
toms simulating colic occur; mares during the period of heat 
may act as if they were suffering from some brain disease (act 
like dummies) or may balk or show obstinacy when at work. 
In the ox urethral calculi are not uncommon. ‘The condition 
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of pregnancy is as of great importance from the diagnostic as 
from the therapeutical standpoint, because this condition may 
induce physiological symptoms that would be considered patho- 
logical in non-pregnant animals. In pregnant animals caution 
is demanded in the choice of drugs. 

III. Color and white markings. For diagnosis the 
color and markings are of less importance. White horses fre- 
quently suffer from melanotic tumors that are either super- 
ficial or located in internal organs. White areas are more pre- 
disposed to exanthemas, sunburn and “‘scratches.”” The white 
spots of lowland stock contain more hair than the black. 

IV. Age. Many diseases occur either exclusively or 
generally in youth. Rachitis, diseases of the navel, animal- 
parasite diseases, strangles in colts, scours in calves and dis- 
temper in puppies are examples. In old individuals diseases 
due to the animal's use are more frequent as are also chronic 
diseases of organs (dummies, heaves). 

The age is also of influence upon the prognosis inasmuch 
as healing, all things else being equal, is more to be hoped for 
in the young individual than in the old one. In old animals 
where the prognosis is a doubtful one all treatment is fre- 
quently omitted on economic grounds. 

V. Size. Size is of importance in posology only. 

VI. Breed. In well bred animals the reaction against 
the encroachment of disease 1s more energetic and the symp- 
toms are more pronounced. Certain breeds are more able to 
withstand infectious and sporadic diseases than others, this 
must be considered in making a prognosis. Breed is also taken 
into consideration in the treatment of diseases. Well bred, fine 
skinned, sensitive horses yield to the action of certain drugs 
more readily than those of the opposite type. This is espe- 
cially true where outward applications (turpentine blisters) are 
to be made. 

VII. Function. This may have a marked bearing on 
the cause of the disease and also serves as a guide to therapy: 
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heart disease and lung emphysema in race and draught horses ; 
specific reproductive disorders in breeding animals or studs 
and grass tetany in ruminants. 

2. Habitus 

By the term habitus we mean the general or external as- 
pect or characteristic appearance of the patient, which is de- 
termined by its physical attitude, condition, conformation and 
temperament. It offers a convenient aid in diagnosis, one that 
can be readily observed and that, in many respects, is of great 
importance. Not infrequently a diagnostic conclusion in a 
clinical case is reached largely through the impression the 
patient makes upon us by its habitus. 

Obvious physiological abnormalities are sometimes of 
themselves an index to the character of the disease. However, 
one should guard against reaching hasty conclusions from the 
first impressions of the patient, to the neglect of a thorough 
examination. 

To ascertain the habitus of animals in a freely moving herd 
requires a particular procedure. One observes the herd as a 
whole in the stables or in the pasture, at first, without exciting 
them. Then notice is taken of any abnormal aspects of indi- 
viduals. Sick animals make themselves evident through atti- 
tude, movements, isolation from the herd, drooping, lethargy 
in movement, lack of appetite, coat, etc. The animals that ap- 
pear, by such signs, to be sick are then removed and examined 
more carefully. 

1. Attitude of the patient. Healthy horses as a rule re- 
main standing during the day, or if lying down they imme- 
diately rise to their feet at the approach of a stranger. They 
will frequently lie flat on the side with feet extended, provided 
the halter strap 1s long enough and the stall of sufficient width. 

Healthy cattle lie down often during the day, especially 
just after feeding, and they are not so prone to rise when ap- 
proached. They seldom lie flat on the side, but in sternal decu- 
bitus the limbs folded under them, 
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Healthy sheep jump up when approached and usually run 
away. 

The attitude of sick animals whether standing, walking or 
lying down is often of value in diagnosis. 

Standing attitudes assumed during disease. The head © 
is held stiffly and extended in pharyngitis, cerebro-spinal men- 
ingitis, tetanus, muscular rheumatism, malignant head catarrh 
of the ox, and in acute encephalitis of sheep and goats. 

Very sick animals usually hold the head down, and as- 
sume a relaxed languid attitude, the ears drooping; horses rest 
their feet. alternately, 

Cows suffering from severe vaginitis stand with arched 
back, tail held high, and legs spread apart. They do not 
“stand over” readily in the stable, and if driven stop repeat- 
edly to urinate. 

A stiff, quiet attitude avoiding moving as much as possi- 
ble, is characteristic of very painful affections in the chest or 
abdominal walls (pleurodynia, pleuritis, peritonitis). Stallions 
suffering from incarcerated inguinal hernia and oxen with peri- 
toneal hernia (gut tie) stand with the hind leg of the affected 
side held backward and outward. 

Unphysiological attitudes. Animals afflicted with brain 
troubles (acute or sub-acute encephalitis, dummies) very often 
assume unnatural attitudes. Horses stand obliquely in the 
stall, the head in a corner, réstine against the wall or sunk 
under the feed box. The limbs are drawn well up under the 
abdomen, and not infrequently one leg is placed in a very un- 
physiological position, perhaps crossing its fellow of the oppo- 
site side. Dummies stand unusually quiet and seem oblivious 
of their surroundings. They move without energy, and are 
backed with the utmost difficulty. 

In acute brain diseases the horse does not continuously 
assume these attitudes but only at times. 

Continued standing is observed in: 

a, Old, worn-out horses. 
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b. Pneumonia and Pleuritis. As a rule if the animals 
lie down in these diseases it is on the diseased side, and for 
the following reasons: because the slight pressure of the ground 
against the body ameliorates the pain, and the pleuritic exudate 
(the effusion in the chest) does not encroach so much upon 
the heart and the still healthy lung. The respirations are al- 
ways more difficult when the animal is lying down. 

c. Severe Dyspnea. The head ts held extended to allow 
the air the easiest possible access to the lungs, thus facilitating 
inspiration. 

d. Horses suffering from acute diseases of the brain. 

e. Horses suffering from Tetanus. They stand with legs 
braced like a saw horse, the head somewhat extended and held 
high, the back held rigid. It is very difficult for them to step 
sideways. The facial expression is anxious, the membrana 
nictitans appearing plainly before the eye; the tai! is carried 
high and stiff, and the gait inflexible, and laborious (see 
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Horse with Tetanus 
Restless Standing. Most commonly seen in horses sufter- 
ing from colic and acute brain diseases. The former are rest- 
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less, lie down, roll, and get right up again. In many cases it 
is only with difficulty that they can be kept on their feet ; when 
down it may be equally hard to drive them up. They often 
look at the flanks, paw, strike the belly with the kind feet, 
switch the tail, and stretch as if to urinate without voiding 
urine. At times they sit up like a dog, resting on their hind- 
quarters with their fore-quarters held high, to ease the dia- 
phragm and respiration. 

Restless pacing to and fro, lying, changing of position, 
repeated defecation and urination occur on approaching term; 
this is sometimes mistaken for colic. 

Like symptoms but of shorter duration are observed in 
_ the ox suffering from invagination of the intestines, torsion of 
the uterus in cows and from urethral stones and peritoneal 
hernia in steers. 

Horses with acute brain disease show at times rabiform 
symptoms, plunging, rearing and breaking loose. When not 
tied they keep forging ahead or continue aimlessly walking in 
a circle but do not lie down. 

Restless, anxious moving about is seen in many cases of 
severe dyspnea. 

Gait. A labored, slow, exhausted, wobbling gait is 
noted in severe febrile diseases. It 1s especially marked in 1n- 
fluenza of the horse, thorax disease, acute infectious anemia of 
horses and swine erysipelas. In tetanus, muscular rheumatism 
and purpura hemorrhagica the gait is stiff. Lameness of one 
or more limbs 1s seen in foot and mouth disease and pyemia 
(pyemic arthritis). The gait is unphysiological in acute and 
chronic hydrocephalus, the animal will step out first with a hind 
leg, raise the leg unusually high or drag it along. In the trot- 
ter disease of sheep the patient does not walk but goes at a 
stiff trot. The crackling of joints is heard especially in equine 
influenza. 

Lying postures assumed during disease. Animals 
found lying down and that can not be made to rise should be 
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examined very carefully. In them the examination is always 
difficult. We should first try to drive them up by speaking to 
them in a sharp tone of voice and assisting them by mechani- 
cal means. It is important to determine whether they are really 
unable to rise or whether they are obstinate and will not rise 
(malingerers ). 


If the animals have lain for a long time on one side, it is 
advisable to turn them over before attempting to drive them up. 
The same should be done when after a fruitless effort to get an 
animal onto its feet, it falls back again to the ground and we make 
a second attempt to make it stand. 


Fig. 6—Horse with Azoturia 


To bring recumbent horses to their feet it is expedient, after 
placing them on the sternum, to pass the end of a long halter rope 
through a convenient ring in the wall, and keep it pulled taut; the 
hind legs should be doubled under the body in a natural position 
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and the fore ones extended in front. By speaking to the animal, 
striking it over the ears and nose, and lifting by the tail, we may 
assist it to regain its feet. When this method fails, a sling should 
be placed under the body and the animal raised with block and 
tackle. 

The ox is often hard to induce to stand up after it has been 
down for a time. It may be able to get up, but through obstinacy 
will not do so, Whipping and beating in such cases is usually of 
no avail; yelling in the animal’s ear, dousing its head with a bucket 
of cold water, setting a dog on it or tying its nose shut may be tried. 
[By placing a rope around the body so that it passes beneath the 
brisket in front and the ischii behind, we have improvised a handle 
by which several persons can lift the malingerer to its feet.] 

Old, worn out horses are hard to get upon their feet once they 
have lain or fallen down. When animals are suffering from severe 
pain in the legs and feet (founder) or when lying on an injured 
limb (fracture), they can as a rule rise only with the greatest diff- 
culty. Colic patients, when down, generally do not get up promptly. 

Animals may be unable to arise: 

a iIn Tetanus. Horses suffering’ from tetanus, if down, 
are as a rule unable to stand up without help, as the spasmodic con- 
tractions of the extensors of the limbs prevent it. When recumbent, 
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Fig. 7—Cow with Parturient Paresis 


the upper pair of legs do not come in contact with the ground. The 
animals are very restless and bedewed with sweat. 

b. In Azoturia. Horses suffering from acute azoturia 
make vain efforts to stand. They are sometimes only partially suc- 
cessful, the forepart of the body being raised and supported by the 
front legs, but the hind limbs are unable to bear their share of the 
weight, breaking down under it. (See Fig. 6.) 

c« in Spinal Paralysis itrom-~- Fractures of <Vertebrae. 
The patients lose control of the hind parts which are no longer 
sensitive to pain [pin pricks]. Sometimes, however, reflex spinal 
convulsions attend “broken back.” Dogs with paralyzed hind parts 
usually sit sideways, the legs directed away from the body. 

d Ante- and: Post-patrtum ‘Paresis.: Occurs in 
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cows before or after calving. The animals seem to be in compara- 
tively good health, have a good appetite, but can not regain their 
feet. There are no further symptoms of disease or injury. They 
often lie stretched out on the side. [Prognosis is favorable. | 

e. Milk Fever (parturient paresis). The cow lies in a 
comatose condition on tke left side as if in profound sleep, the head 
resting against the right chest. If the head be lifted it drops back 
again to its former position as soon as released. Sensitiveness and 
temperature of the whole body are diminished. Train sickness and 
tetany in the cow often give the same picture. 

f. Cramp of the Neck (cerebro-spinal meningitis). After show- 
ing symptoms of stiff, wry neck, while standing, paralysis follows. 
The patients lie flat on the side with the head drawn backward, 
the body convulsed with spasms. 

11. Condition. The condition of the animal is recognized 


principally by the rotundity and fullness of development of the body. 
Cold blooded horses usually have well rounded forms because the 
muscles are of large size and surrounded by well developed fat 
deposits. The condition as to flesh is influenced by the quantity and 
quality of the food and the use and purpose for which the animal 
is intended and fed. Continued hard work reduces the fullness of 
the body outline, causing the conformation to appear angular. 

When the digestive tract is affected with disease whether local 
or general, the condition of the animal becomes reduced. A gradual 
but continual loss of condition, notwithstanding that the appetite 
and food are good, always points to chronic disease, but not neces- 
sarily to disease of the digestive tract. When the digestive tract 
becomes diseased the appetite is impaired. 


Depending upon the use and purpose of the animal we 
distinguish the following kinds of condition: Prime, very good, 
tolerably good, fair and bad. <A gradual, progressive general 
emaciation is called Cachevia. Rapid emaciation appears in 
purpura hemorrhagica and in severe infectious diseases. FEx- 
cessive corpulency (obesity) is common in bulls and dogs. 

If the patient’s condition as to flesh is of importance to 
consider, it 1s well to note the things by which condition is 
determined, such as the size of the muscles, thickness of the 
crest, fat over the ribs, number of ribs visible, prominence of 
the spines of the dorsal vertebrae, etc. The best way to deter- 
mine whether the patient is gaining or losing in condition is 
to weigh it, which should be done each morning, preferably 
before feeding. 

Of importance in diagnosis is the difference between 
thinness and emaciation. Thinness is physiological and is pecu- 
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liar to certain breeds of animals. The thin (lean) animal may 
feel well, show good appetite, smooth, lustrous hair coat, and 
render efficient service (large milk flow). Emaciation, on the 
other hand, is a condition due to disease, starvation or old age. 
If for any reason the digestive tract can not perform its func- 
tions emaciation results. Rapid emaciation occurs in purpura 
hemorrhagica and in all severe infectious diseases. Emaciated 
animals show a dull, erect hair-coat, leathery, dry skin, are 
languid and present varied disease symptoms. 

Not only does fat loss occur, but also musculature and 
connective tissue; the bones become prominent, the ribs in 
particular become visible and can be counted as far as the 
shoulder, the thoracic spine protrudes, and also the transverse 
processes of the cervical vertebrae in extreme emaciation. 

Gradual emaciation occurs in insufficient food intake: In- 
sufficient feeding, lack of appetite, interference in feed recep- 
tion and in chewing as well as digestive disturbances ; 

Wasting: Tuberculosis, glanders, internal parasites, 
diabetes, albuminuria, malignant tumors and infectious anemia. 

III. Conformation. It is advisable to classify horses 
according to their use into heavy and light draft, carriage and 
saddle horses. The classification is based upon the animal’s 
conformation. To judge of the conformation correctly we 
should take into consideration the depth of the body, breadth, 
depth of chest, curvature of the ribs, length of back, depth of 
flank, breadth of pelvis, strength and angulation of the joints, 
and the attitude of the limbs when standing naturally. 

Accordingly, we distinguished between a strong and weak, 
heavy and light boned, well muscled and poorly muscled con- 
formation. 

Horses with flat, small chests possess poor staying quali- 
ties, the lungs correlatively being small. Horses with flat, not 
well sprung ribs, tucked up abdomens and long legs, are as 
a rule poor feeders. As such animals show continually poor 
appetite for food, the bowels are not kept well filled, hence 
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the body appears deficient in depth. Hearty horses, good 
feeders, show on the other hand, better developed abdomens, 
the bowels being distended by the large quantities of food they 
contain. The more voluminous the food, the greater the cir- 
cumference of the belly. |The abdominal circumference is 
further increased in pregnancy and in diseases causing exudates 
to accumulate in the abdominal cavity, ascites]. 

Animals with curvature of the spine, abnormal bending of 
the leg bones or diffuse enlargements of joints suffer or have 
suffered from constitutional bone diseases in youth (rachitis). 
Calves with broad, beefy hind parts and wide loins suffer from 
pelvic distortion, grow slowly and should not be used for 
breeding (“Doppellender’’). Cretin dogs have short, stubby 
bodies, large, short heads, short, thick necks with the skin in 
1olls, short thick limbs, and a dull appearance. Cows with 
nymphomania resemble bullocks to some extent. 

IV. Temperament. By temperament we mean the 
niental attitude the animal assumes toward impressions per- 
ceived through the medium of the organs of sense. An ani- 
mal’s knowledge of what is going on about it is obtained 
through the instrumentality of the bodily senses of sight, hear- 
ing, smell, and touch. We distinguish bewteen a lively and a 
phlegmatic temperament, comparing the power of quick per- 
ception with its opposite slow comprehension. ‘Too much 
tendency in either direction will affect the usefulness of an 
animal. 

Animals of fiery disposition often show temper by being 
stubborn, vicious, balky, or they are very nervous, anxious, 
easily frightened, which reduces their economic value. Young 
animals, especially horses, are often restless and like to play. 

Animals of a very phlegmatic temperament may be so slow 
to move as to impair their usefulness. 

The sort of temperament possessed by an animal is shown 
by its external appearance. The countenance, expression of the 
eye, play of the ears, and quickness of movement form sources 
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from which the temperament and disposition may be judged. 
The facial expression and eye give information as to the mental 
condition. 

Blind horses are often scary; they employ the sense of 
hearing, moving the ears in a lively manner to take the place 
of the lost sense of sight, at the same time holding the head 
still. This may cause us at first sight to suspect that the animal 
is suffering from a brain disease. Old horses are not so sensi- 
tive to outside impressions as colts. Some colts, however, are 
little oberving of their surroundings, appearing dull, stupid 
and lazy, without suffering from disease. Great fatigue pro- 
duces temporary mental depression in individuals. 

Febrile diseases affect the temperament, making the animal 
affected sluggish in its movements. In animals of fiery tem- 
perament this is not so noticeable. 

However, the temperament of more sensitive horses is 
aflected to a greater degree by pain than is that of draught 
horses. 

In animals suffering from severe, serious diseases, the 
ternperament can become so changed that vices, such as crib- 
bie, biting, kicking etc... ase-no, longer indulged ini. -The 
countenance appears blank, expressionless, staring, eyes sunken, 
locomotion slow and unsteady. A few hours before the fatal 
termination of a disease, the normal tonus of the tissues is lost, 
the muscles relax, especially those of the face, forming the 
so-called Hippocratic countenance (facies Hippocratica), one 
of the symptoms of approaching death. 


]Diseases Which Are Characterized Particularly by Change 
in Habitus. 


Tetanus. See page 40 and Figure 5. 


Colic is a complex of symptoms in the horse characterized by 
abdominal pain and suppressed peristalsis. It is due to some affec- 
tion of the stomach or bowels. For the symptoms in regard to 
manner in which pain is shown, see page 40. 


Azoturia is an acute auto-intoxication in the horse characterized 
piincipally by a peculiar severe parenchymatous inflammation and 
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paralysis of the muscles and complicated by hemoglobinemia and 
acute nephritis. It appears suddenly under symptoms of paralysis 
of one or both hind limbs, inability to stand, restlessness and sweat- 
ing. Croup muscles tense, hemoglobinemia, hematuria. No fever, 
mind clear, dyspnea, appetite retained. When standing knuckle 
in joints of affected limb; make ineffectual efforts to regain feet 
hind limbs unable to support body. 

Polyarthritis (articular rheumatism). Febrile infectious dis- 
ease with inflammation of usually several joints. Without apparent 
external cause there appear suddenly hot and painful swellings of 
joints. Patients remain lying; high temperature, no appetite, cease 
ruminating. Most common in ox; rare in horse. The acute poly- 
arthritis occurring in young pigs and induced by transportation and 
taking cold is often accompanied by a disease ‘of the serous mem- 
branes (serositis). 

Muscular rheumatism (myositis rheumatica). Peculiar inflam- 
mation of individual muscles or groups of muscles. Characterized 
by wandering, periodical pains. Mostly confined to limbs and back; 
head rarely affected. Temperature not high. Not infrequently com- 
plicates other diseases, especially those due to refrigeration. Most 
common in horse, dog and swine. 

Cerebro-spinal meningitis (cramp of the neck). Probably in- 
fectious. Symptoms vary. Delirium, spasms of the muscles of the 
head, neck and limbs. High fever; dysphagia. Patients remain 
lying with head drawn back (opisthotonus). 

Parturient paresis (milk fever). See page 44. 

Rachitis and osteomalacia. Both of these diseases are char- 
acterized by the bones being deficient in lime salts. Such bones 
possess little power of sustaining weight, hence they suffer change 
in form when weight of the body must be borne by them. 


Fig. 8—Rachitic Dog. 


GENERAL PART OF EXAMINATION. 49 


a. Rachitis appears only in young animals, mostly in pigs 
and puppies. Pathologically the disease may be considered to be 
a remaining softness of the bones, the epiphyses becoming en- 
larged, the diaphyses bent. An upward curvature of the spine #™S 


is called kyphosis, a downward “= lordosis, a lateral ) scoliosis. 


Animals suffering from rachitis remain lying a great deal, find 
trouble in regaining their feet, and locomotion is difficult. 

b. Osteomalacia. Fragility of the bones is seen only in adult 
animals (cattle). The animals lie down continually, are weak, eat 
but little, and become thin in flesh. The bones of the extremities 
become brittle; spontaneous fractures, decubitus, and death ensue. 

Tetany, tetanoid cramps. Cramps which develop gradually or 
even suddenly, beginning with general excitation and tonic, quivering 
muscle tension and lasting hours or perhaps days and varying in 
intensity, and without disturbance of mental function, or with such 
disturbance setting in later on. These phenomena occur during 
pregnancy, during parturition and during the first months of lacta- 
tion=and im grazing’ cows (erazing or grass tetany). “This is evi- 
denced by a timid, goggly stare, enlarged pupils, starting, grinding 
of teeth, muscle cramps, halting gait, acute lung emphysema. A 
special form of tetany is called: 

Train sickness (stomach void). A disease usually occurring 
only in cows during advanced pregnancy and during or shortly after 
a strenuous train trip. Momentary staggers, followed by collapse 
of the hind quarters, lying in a normal resting position and frequent 
change of position. Pulse and respiration rates somewhat increased, 
appetite, mastication and defection lacking. Coma. 


3. The Skin. 


The condition of the skin indicates the state of health. 
The condition of the skin is affected not only in loca! diseases 
of that organ, but in many maladies of a general nature, in- 
volving internal viscera. An examination of the integument, 
therefore, is of importance to diagnosis. The skin is examined 
by inspection and palpation; in local diseases the microscope 
is employed. An examination of the skin includes the fol- 
lowing: Hair coat, sweat secretion, color of the skin, condition 
of the skin, surface growths. 

JI, Condition of the hair coat. In horses and cattle in 
good condition the hair is usually short, fine, glossy, and lies 
smoothly. Horses running on pasture or kept in unsanitary 
stables, show a long, lusterless, rough, bristling, hair coat. If 
the condition of the hair coat is bad, notwithstanding good care 
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and shelter, it may be assumed that the animal is suffering 
from ill health. The appearance of the hair coat is influenced 
mostly by chronic diseases. Temporarily the hairs may become 
erect when the animal is carrying increased temperature (chill) 
or from the effects of cold air or water. 

In birds with fever the feathers appear ruffled, especially 
those of the neck which stand erect. 

In long haired animals the hair coat should lie closely 
matted and the hairs have the same general direction. A tufting 
of the wool of sheep is indicative of skin disease (scabies). 

She d'din-o “ox, ther hades Toshorsessationes tiieed 
partial shedding of the hair occurs normally each fall and spring. 
In the fall the long, soft winter coat appears; this is shed the 
following spring. [Animals kept blanketed in warm stables 
retain a short hair coat throughout the winter.| Good care 
and proper food hasten the shedding of the hair, contrary con- 
ditions tend to postpone it. When the winter coat is retained 
during the summer months, it indicates usually chronic disease 
of nutrition. 

When horses which have been poorly kept pass into good 
hands and receive nourishing food and good attention, an 
unusually early shedding of the winter coat follows. 

Loss of Hair. A loss of hair over the whole or a large 
port of the body (alopecia) sometimes quickly follows the 
recovery of an animal from a severe infectious disease (con- 
tagious pleuropneumonia of the horse). A gradual loss of 
coat accompanies chronic, cachectic diseases in sheep and dogs. 
In chronic diseases affecting nutrition the hairs become loose, 
and may be easily removed by pulling or rubbing. Bald patches 
also occur on healthy-appearing skin areas where wool has 
been chewed off (in sheep) or feathers have been plucked. 

Horses clipped late in the season (November, December ) 
grow short winter coats; when these are shed the following 
spring, the skin is left partially denuded of hair, giving the 
animal a half-naked appearance. 
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Where the hairs fall out in patches, and lesions are found 
in the skin, a disease of the integument is present. 

Excoriations also leave hairless or short-haired patches ; on 
the head they indicate acute brain disease, on the side of the 
head or haunches they indicate lying down because of sickness 
(colic). Loss of-hair under the eye is'a stgn of chronic dis- 


charge from the lacrymal sac. 


II. Sweat secretion. The skin is kept continually moist by 
the secretions of the sweat glands. In healthy animals at rest the 
supply of secretion is just sufficient to keep pace with the loss by 


Fig. 9—Bald patches in sheep after mastitis. 


evaporation, so that the skin does not feel wet but:soft and pliable. 
The skin’s moisture is increased by exercise, high atmospheric tem- 
peratures and nervous excitement, also by large consumption of raw 
sugar, sugar cubes or raw potatoes (horses). Sweating does not 
become visible in swine, sheep, dogs, and cats (with the exception 
of the African wild dog). 


in “disease a more of less protusésontbreak of 
sweat (hyperidrosis) appears :— ae 

1. la severe dyspnea, where it. is compensatory, assist- 

ing the lungs to throw off effete matter; stenosis of the 
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anterior respiratory passages, diffuse pneumonias, pulmonary 
emphysemas, and organic heart diseases. 

2. In painful maladies: founder, colic, enteritis. 

3. In diseases painfully affecting the muscles: tetanus, 
epilepsy, azoturia, cerebro-spinal meningitis. 

4. In severe infectious diseases, septicemia, pyemia. 

5. When an animal is much weakened from acute or 
chronic disease. 

6. In circulatory disturbances: organic heart disease, 
thrombosis of the pelvic and crural! arteries. 

Normally, perspiration is accompanied by a hyperemia 
of the whole skin (“hot sweat’). If this congestion is absent 
the sweat being excreted upon a cold skin surface, “cold sweat” 
is spoken of, a condition to be judged unfavorably from a 
prognostic standpoint. 

Local sweating (hyperdrosis localis), or sweat 
appearing on only one side of the body (hemudrosis) is seen at 
times to accompany diseases of the nervous system: in vertebral 
hernia, paresis, spinal cord disease and also after subcutaneous 
injection of adrenalin. 

“A decrease in sweat secretion (hyphidrosis) 
can: be so well developed that the skin feels dry (anidrosis). 
This condition can best be appreciated on the muzzle of the 
ox, the snout of the hog, or the nose-tip of the dog. These 
parts in healthy animals are moist and nearly cold. During 
high fever, severe diarrhea, diabetes insipidus (polyuria), 
hyphidrosis is a common attending symptom. In severe dis- 
eases where life is threatened, the nose feels cold and dry. 

Blood-sweating (hematidrosis) occurs through spontane- 
ous emission of blood from the sweat glands through uninjured 
skins; also in purpura hemorrhagica and in diseases of the 
hemorrhagic diathesis type. 

In bleeding from the skin, we are concerned with the 
appearance of blood or bloody fluid through defects in the 
epidermis, e.g., in purpura hemorrhagica disease, after insect 
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bites. The frequent summer-bleeding of oriental horses is of 
parasitic nature (Filaria hemorrhagica). 

Defects in skin fat formation. The fat produced by the 
sebaceous glands makes the skin supple, the hair coat sleek 
and in the sheep it forms, together with the dry substances of 
the sweat, the wool-sweat. 

Deficient skin fat formation (asteatosis), caused by nutri- 
tional disturbance of the skin, is marked by loss of sleekness 
and wool-sweat (brittleness of the wool). 

Profuse formation and accumulation of sebaceous secre- 
tion (seborrhoea) appear, as a rule, only on isloated patches 
of skin (S. localis), neck, nape of the neck, mane, tail, and give 
fice to. anv Oily coat. (..-oleosa), or fatty~scurt. (5. “sicca), 
Tallow scurf of sheep. 

III. Color of the skin. The hair and pigment prevent us 
from seeing that color of the skin which is caused by the blood and 
other physiological fluids flowing through it. With the exception of 
the horse, nearly all white-coated animals have non-pigmented skins: 
{Horses having white or grey hair coats show pigmented skins, the 
white-born (albino) horses forming an exception. The parts of the 
skin which show white markings (legs, forehead) are as a rule not 
colored. ] 

Loss of skin pigment (vitiligo) is caused by chronic eye and 
nasal discharge uzon the wet skin and on the genitalia in dourine 
(toad-spots). 

Increased pigmentation may occur in alopecia and chronic skin 
inflammations (eczema, acanthosis nigricans). 

Chronic discharges from natural openings (the eye, nose, vulva) 
cause a loss of pigment from the portions of the skin over which 
they flow. 

Ai tun yje ction (reddentiie)i-ot the skin is “only of 
diagnostic importance when not produced by local diseases of 
the integument. A diffuse reddening of the skin, namely of 
the abdomen, neck and between the thighs, is seen in swine 
erysipelas (fothlauf). Red spots, often angular in shape, 
accompanied by swelling of the skin, appearing usually over 
the neck and along the back, are seen in urticaria and in mild 
cases of erysipelas in swine. 

The skin becomes bluish red (cyanotic) when the 


blood is heavily charged with carbonic acid gas. It is seen 
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in diseases causing swelling of the glottis, heart diseases, con- 
gestion and edema of the lungs, and in overdriven sheep or 
swine during hot weather. 

A sharply defined, highly red or dark red discoloration of 
the ears appears in chronic swine erysipelas (Rothlauf) and in 
peracute hog cholera. In the latter the temperature may be 
normal and subnormal. 

Yellow (icteric) discoloration and paleness of the 
skin will be considered under “Examination of the Conjunc- 
tiVaee elo ceepare GOs) 

IV. Condition of the skin. The skin of a healthy animal feels 
pliable and elastic, and is movable upon its underlying tissues. If a 


fold of it be drawn out between the fingers, it soon regains its former 
place when released. 


Where the animal is poorly nourished, out of condition, 
or emaciated from wasting disease, the skin feels hard and 
leather-like (sclerosis, induration). [If the subcutis has also 
lost its elasticity, and the skin adheres closely to the under- 
lying parts, and cannot readily be drawn out in folds, it causes 
a condition that is commonly termed “hide boundness’’]. 

The relaxation of the facial muscles occurring in collapse 
imparts a characteristic facial expression (facies hippocratica). 

In the hide bound animal the epidermis is dry and 
tough, the outer epidermal layer becomes loose and may be 
easily removed. 

The skin is thus coated with a thick layer of scales and 
the hair filled with dandruff. 

V. Unusual Odor of the Skin. The healthy skins of 
domestic animals possess a faint, characteristic (varying with 
the species), but usually not unpleasant odor. 

In disease, the effluvium becomes more pronounced, but 
to our faulty sense of smell the odor is in no way specific (dog 
distemper). Only after rupture of the bladder and resorption 
of the urine into the body cavity does it take on a penetrating, 
specific urine odor; this condition is observed in oxen in con- 
nection with urethra calcult. 
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A carrion-like odor of the skin pervades sheep afflicted 
with variola diphtheritica; in ascariasis of calves and dogs the 
skin odor is not infrequently unpleasant. 


VI. Swellings in, and immediately under, the skin. 
Diffuse or multiple swellings appearing in or immediately under 
the skin are of great importance as an aid to the diagnosis of 
internal diseases which they accompany. 


Tumefactions of the skin attend the following morbid 
processes : 


Pdenra oft the skin-and stubcutis~ (anasarca) 
is an abnormal accumulation of serum in the connective tissue. 
It is produced by a transudation of fluid (liquor sanguinis) from 
the blood into the intercellular spaces. The lymph spaces being 
clogged prevents the escape of the fluid. The swelling causes 
a smoothing out of the normal prominences and depressions, 
and imparts to the affected part a crude plump appearance, and 
to the unpigmented skin a typical gloss. 


Edematous swellings are doughy on palpation and retain 
finger imprints. 
Edema can be due to: 


a. Continued venous congestion, the free circulation of 
the blood being interrupted (dropsy from stasis). In such 
cases a dropsical swelling appears in pendent portions of the 
body, removed from the heart. The prepuce, in front of the 
mamme, ventrally along the abdomen and thorax, hind limbs, 
brisket and throat are the favorite seats of these enlarge- 
ments which are neither painful nor hot. Any morbid condi- 
tion which interferes with the free flow of the blood through 
the veins, leading to a stagnation in these vessels, tends always 
to produce edematous swellings. They attend organic heart 
troubles, chronic pleuritis, pericarditis, and traumatic peri- 
carditis of the ox; also pressure of tumors or harness on 
peripheral veins. 

b. A watery condition of the blood (hydremia) with 
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which occurs an abnormal porosity of the blood vessels, and a 
subsequent transudation into the tissues. The edema _ of 
hydremia shows neither increased warmth nor pain. Contrary 
to edema due to venous congestion (stasis), the infiltrated 
tissue is usually not reddened but pale, anemic. Dropsies due 
to hydremia are noted under the jaws of sheep afflicted with 
animal parasites, [the lung and stomach worms, Str. contortus, 
Str. filaria; liver flukes, Dist. hepaticum, being the most com- 
mon]. Leucemia and anemia are frequently attended with skin 
dropsies. 

c. Inflammatory edema (collateral edema) also produces 
swellings of the skin; but this is usually local. It is character- 
ized by pain and increased warmth, and on unpigmented skin 
areas by marked redness. In one form of anthrax appears 
a circumscribed, hot, hard, painful tumor on the neck, head, or 
body—the malignant carbuncle. 

In some of the infectious diseases a more or less diffuse, 
or a multiple inflammatory edema, becomes manifest; in in- 
fluenza of the horse the eyelids, scrotum and limbs swell; in 
purpura hemorrhagica multiple, later diffuse tumefactions occur 
on the head, prepuce, lower abdomen, and limbs. [Leg swell- 
ings in purpura are characterized by their abrupt, bolster-like 
termination]. A local, hot edematous swelling often betrays 
the presence of deep-lying inflammation—pus, and is therefore 
important in diagnosis. In strangles of horses suppuration 
in unavailable lymph glands is determined by the accompanying 
edema of the skin in the region of the throat; in glanders, it 
occurs about the farcy bud; in traumatic peritonitis 
of cattle a hot, doughy swelling appears in the hypochondrium. 
In perforation of the throat in the jugular region, in disease 
of the genital organs and rectum in the perineal region. 

Emphysemaoftheskin. Emphysema of the skin 
signifies the presence of air in the subcutaneous tissue. Such 
swellings crackle on palpation and are usually well defined. 
The contained air can be temporarily displaced by applying 
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pressure to parts of the swelling, but as soon as the pressure 
is released the space caused by it refills. 


Emphysema originating spontaneously is infrequent. It 
is mostly due to the formation of gas in decomposing blood 
extravasates or retained abscesses (emph. septicum). Spon- 
taneous emphysema is pathognomonic of blackleg, where it 
appears upon the back, neck, and muscular portions of the legs. 


Emphysema occurs also from the aspiration of ait from 
without into the subcutis. The air may enter through a wound 
in the skin, or may come from some air-containing internal 
organ (air sac, windpipe). 

In the first case the air is sucked or pumped into the sub- 
cutis through skin wounds which continually shift position 
during locomotion. Wounds in the neighborhood of the elbow, 
therefore, produce emphysema of the shoulder and neck. In 
the second case the emphysema of the skin has its origin from 
an internal organ, usually the lung, the alveoli of which are 
ruptured (interstitial pulmonary emphysema). The course fol- 
lowed by the air is as follows: It passes from the ruptured 
alveoli into the subpleural connective tissue, making its way to 
the mediastinum, between which folds it continues to the upper 
part of the thorax, then following the course of the trachea, 
large blood vessels and esophagus, it escapes from the pectoral 
cavity through its anterior aperture into the subcutaneous and 
intermuscular tissues. Rupture of the pulmonary alveoli may 
result from a destruction of the lung tissue by pus or putre- 
faction (gangrene). Rib fractures involving the lung, great 
intra-thoracic pressure from violent coughing, continued bellow- 
ing, forced contraction (straining) of the abdominal muscles 
in bowel, bladder and uterine trouble, may be at the bottom of 
emphysema of the integument. 

Sometimes after rumenotomy or trocaring, gas passes 
from the paunch through the muscular wound into the sub- 
cutaneous tissue. The skin wound having shifted position, 
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the escape of the gas to the surface is prevented, hence it col- 


lects in the loose connective tissue along the back. 


Symptomatology of the primary skin diseases. Spots (maculae) 
are well circumscribed colorations of the skin. Hyperemia disap- 
pears on pressure (erythema), small bleeding areas do not (petechias, 
ecchymoses). Paptules (papulae) are solid cutaneous elevations 
up to the size of a pea; larger ones are called papillae, which are 
cell proliferations in the corium layer. 

Nettlerash (urticaria) is a welt-like swelling of the papillary 
body. Vesicles (vesicula) are elevations of the epidermis due to 
an accumulation of fluid~ beneath, up to the size of a pea; larger 
ones are called blisters (bullae). A pock-mark is a contracted 
vesicle. A yellowish, pus-filled vesicle is called a pustule (pustulae). 
An excoriation (excoriatis) is marked by absence of epidermis and 
the upper corium layer (red, granular appearance). Ulcer (ulcus) 
is a purulent wound surface caused by tissue necrosis. 

Scurf consists of epidermal flakes loosened from the external 
skin layer; scales or scabs are dried masses of exudate, mixed with 
hair and epidermal cells. 


SKIN DISEASES 
Te* NODS Diat-aSd t POS ia owe See 


Alopecia (baldness) is a loss of hair due to some disturbance 
in the skin’s nutrition. It may not be attended by lesion. 


Seborrhoea is a skin inflammation characterized by deposit of 
oily or dry, crumbly, yellowish-green formations. 


Prurigo is a papular eruption accompanied by intense itching. 
Biting and rubbing induce additional lesions. 


Itch (pruritus cutaneous) is a dermal neurosis marked only by 
more or less severe itching. 

Eczema. In a general way the term eczema designates an 
exudative dermatitis. It has much in common with the catarrhs of 
mucous membranes, and like the latter can pass through the varied 
stages of erythema with desquamation, papule, vesicle and pustule 
formation and finally squammae. It is very common in dogs, 
appearing along the back and tail. 

Summer surfeit (acne simplex) is a nodular skin eruption usually 
appearing on the neck, leading to loss of hair in patches. It is seen 
mostly during the warm season after eating rye feed. 

Buckwheat eruption (fagopyrism) is an acute, diffuse, itchy 
inflammation of the non-pigmented skin of the head, due to grazing 
on green buckwheat in bright sunshine and is not infrequently com- 
bined with manifestations of cerebral irritation. 

Foot eczema, produced by potato residue, swill and brewer 
grain feeding, is a vesicular eczema occurring on the hind legs of 
the ox. The vesicles rupture soon after formation and their con- 
tents dry to thick yellow scabs. The hair of the affected parts 
stands erect and part of it falls out. In most instances the eczema 
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reaches no higher up the legs than the hock, but may spread to 
the body or involve the anterior limbs. 


Fig. 10 
Haematopimus equt. Trichodectes equi. 
Blood-sucking Louse. Scale-eating Louse. 
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tl “Slern “Diseases a Due to) Animal” Boars ste. 


The common skin parasites are: 

Lice or Pediculidae (Haematopinus asini, eurysternus, urius, 
etc.) 

Bird lice or Mallophaga (Trichodectes equi, scalaria, etc.)* 

Louse flies or Hippoboscidae (Hippobosca equina, Melophagus 
Ovis). 

Ticks or Ixodidae (Boophilus bovis) Texas cattle tick. 

Fleas or Siphonaptera (Ceratopsyllus serraticeps of dog, Pulex 
irritans of man). 

Bird ticks or Gamasidae (Dermanyssus avium, D. gallinae). 

Mites or Acarina (Chorioptes, symbiotes, horse, ox, goat, etc.). 
(Psoroptes communis, horse, ox, sheep, etc.). (Sarcoptes equi, canis, 
suis, cati, etc.). (Sarcoptes mutans of fowl). (Acarus folliculorum 
or Demodex folliculorum, var. canis, suis, etc.). 

Mange (scabies) is a contagious dermatitis due to mites. The 
principal manges are: 

a. Symbiotic mange (foot mange). Favorite seats: in the horse, 
hind limbs, in the ox, root of tail. These mites live on the skin, 
produce loss of hair, desquamation of epithelium, and intense pruritis, 
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Hice 14 Fig. 15 

Sarcoptes scabiet. Acarus 
Ventral side. folliculorum. 

x 100 rel bos 9 


[*The common hen louse, Menopon pallidum, is remotely related to 
the trichodectes, and resembles them in general appearance. It is said to 
pass readily to other species of birds, and to trouble horses kept near 
lousy henroosts. ] 
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causing the animal to stamp and kick continually. The mites are 
0.3—0.5 mm long, head broad. The legs, which are long, are pro- 
vided at their ends with bell-shaped suckers. 

b. Sarcoptic mange of fowls (Dermatoryctes mutans). It 
affects the legs, causing ‘“Scaly Feet.” The lower, naked portions 
of the legs become coated with calcareous, smeary or honey-like, 
scaly, thick deposits. The mites are 0.2—0.5 mm long, legs short, 
second pair well removed from first. U-shaped chitinous shield 
behind head. 

c. Psoroptic mange. Seen in the horse, sheep and ox. Charac- 
terized by great desquamation, the appearance of vesicles and 
papules, the hair or wool agglutinated by crusts of dried exude 
wool becomes tufted, falls out in patches, intense pruitis. The 
psoroptes is the largest mange mite, 0.4—0.7 mm long; head long, 
pointed, the three-jointed legs provided with tulip-shaped suckers. 

d. Sarcoptic mange. Seen in the horse, dog, swine and cat, 
etc. This mite burrows tunnels in the epidermis, causes nodules, 
crust formation, thickening and folding of the skin, pruritis. Most 
dificult mite to capture for microscopical examination; to obtain 
material for examination the skin should be scraped to bleeding. 
Sarcoptes are very small, turtle-shaped mites measuring 0.2—0.5 m ua 
long, head horse-shoe shaped, legs short and stumpy. 

e. Acarus mange. Most common in dogs and swine, appear- 
ing principally on the eyelids, head, extremities, causing little itch- 
ing. Skin covered with scales, small pustules, and is thickened and 
folded. In the squamous form circumscribed, bald, bluish-red areas 
occur, epidermis mother-of-pearl-like, scaly. The parasite 1s vermi- 
torm, 0.2—0.3 mm with a long, narrow, jointed body, the anterior 
portion carrying four pairs of short, three-pointed feet, at the end 
of each, three pointed hooks. Eggs spindle-shaped. 

Swine rash (spiradenitis coccidiosa). Leaden gray, later turning 
blue-black, pea-sized, flat blisters which do not tend to break and 
appear on various parts of the body. Caused by infiltration of 
coccidia into the sweat glands. 

Microscopic determination of animal parasites. Lice, fleas, mal- 
lophaga, fleas, ticks, louse flies and fowl mites are large enough to be 
seen with the naked eye. For the detection of mites, scrape the 
diseased part without removing scabs that are too old and remove 
hair and dirt as far as possible; then the clean material is ground 
up with needle and forceps and allowed to stand in the dark for 
several hours at 20-30° C. Chorioptic and psoroptic mites will leave 
the scabs and can be seen in the neighboring tissue as gray or vellow 
specks. Transfer to a slide by means:of a needle, the end of which 
is moistened with glycerine, place a drop of glycerine on the slide 
and place a cover glass over it. Leitz objective 3 gives sufficient 
magnification. If mites have not appeared, then sprinkle the scabs 
with 10 per cent potassium hydroxide and allow to stand 2 to 6 
hours until dissolution of material. The sediment is then placed 
on a slide and covered with a smaller slide. The procedure may be 
hastened by heating the material with the 10 per cent caustic potash 
for a little while in a test tube, centrifuging and then examining the 
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sediment. Sekyra mite detection method: the suspected part of the 
skin is lathered as if for shaving. The layer of soap mixed with 
scale is removed with a spatula or dull knife and is shaken in a wide- 
mouthed medicine bottle half filled with water. After 5 minutes 
sedimentation the soapy water is poured off and the sediment is 
examined between two slides. Dry scabs are ground in a mortar 
with xylol. Microscopic tests are sometimes very tedious. 

If sarcoptic mites are suspected, then the parts in question are 
scraped until bloody, because these mites are often very deeply em- 
bedded. If demodex mites are suspected a fold is made in the skin 
and material for examination is pressed out of the sebaceous glands 
by means of pressure on the sides of the fold. The exposure method 
is very useful. The scraped-off scales are placed into a small hair- 
sieve, whose sides are then warmed gently over a gas flame; the 
mites, which are thus made mobile, drop through the pores into a 
dish placed under the sieve and can then be transferred onto a slide. 


ILL, okitne Das eds.ete.. Di este wile ii Ae re ees 


Ringworm (Herpes tonsurans) is induced by the fungus Tri- 
chopyton tonsurans. The disease is characterized by the appearance 
of small round, well-defined hairless patches. The smooth skin is 
covered with grey-colored, asbestos-like 
crusts. Spontaneous healing begins in the 
center of the lesion, extending toward the 
periphery (“ringworm”). Vesicles rarely 
appear. Most common in the ox. In the 
crusts and more especially in the hair fol- 
licles great numbers of round or ovoid, light- 
refracting spores can be seen with the aid 
of the microscope. The spores measure 4u. 
Some of the spores are arranged in regular 
order, like a string of beads, others are dis- 
posed in regular groups. The filaments, 
which may be simple or jointed, show little 
tendency to branching; their free ends are 
rounded. 

Favus. Rare, but appears in fowls as 
so-called “white .comb” (Tinea  galli). 
Small whitish-grey spots come upon the 
comb, which gradually is encrusted by them. 
In mammals thick, depressed, yellowish 
brown crusts appear. 


Necrobacillosis of the skin is caused by the Bacillus necrophorus 
and appears as blisters, ulcers or a necrotic area; in this group 
belong necrotic stomatitis of sheep, diphtheria of calves, malanders, 
necrotic hoof inflammation, panaritium. 


Microscopic detection of fungi. Pluck a few hairs out from around 
the edges of the bald area and examine the proximal ends. In herpes 
a dust-like layer can be seen with the naked eye. Microscopic ex- 
amination is conducted after addition of glycerine or 10 per cent 
caustic potash, using low power. 


Fig. 16 
Trichophyton tonsurans. 
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Favus consists almost entirely of bunched fungi which are easily 
demonstrable after loosening with caustic potash. 


Vo A-euwt eo EB x ant hre ma.s 


1. Foot and mouth disease [which is not present in the United 
States], is an acute infectious disease of cloven-hoofed animals, char- 
acterized by the appearance of vesicles upon the mucous membrane 
of the mouth, the skin of the coronet, and in the interdigital space. 
Period “of incubation 1 to 3 days. Lhe -disease is attended. by 
moderate fever, salivation, diminished appetite, lameness, recumbent 
position. The vesicles rupture, leaving erosions on the mucous 
membranes, and dry scabs on the skin. Complications are not 
infrequent. 


Fig. 17—Urticaria 


Sheep pox is a contagious exanthema running an acute course 
and having a typical character. Incubation 4 to 7 days; artificial in- 
oculation shorter. On the haired portions of the body, around the 
eyes, nose, mouth, inner surfaces of the legs, appear punctiform 
reddenings (pimples), later papules. In about six days the papules 
are covered by vesicles filled with a clear, tenacious fluid (eruptive 
stage). In the next few days the contents of the vesicles become 
turbid, forming pustules (suppurative stage); then drying of the 
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pustules to a solid crust (exsiccative stage). When the crusts fall 
off a small depressed cicatrix (pit) remains. During the eruption 
there is fever, loss of appetite, etc. Course about 3 weeks. 


Cow pox at the base of the udder, horse pox at the fetlock joints 
and swine pox are mild forms. 

Canadian horse pox. A contagious pustulous exanthema limited 
usually to the saddle and harness rests. Period of incubation 2 to 
3 days. A few isolated prominences of the size of a half dollar ap- 
pear, the hair on them is erect and gathered into tufts. The con- 
tent of the bullae hecomes purulent, erupts, dries to a brownish- 
yellow solid crust. Caused by pus organisms. 

Urticaria (nettle rash) is a peracute exanthema which is char- 
acterized by its sudden appearance. Tumefactions from the size of 
a pepper-corn to that of a hand or saucer come upon the neck, 
head, inner surface of the hind limbs and on the body. They are 
prominent, flat, soft, warm, the hair upon them standing erect; itch- 
ing is rare. Urticaria of swine is to be looked upon as a mild form 
of erysipelas. 

Pemphigus acuta. Noncontagious, benign exanthema character- 
ized by the formation of a limited number of large vesicles (bullae) 
on different parts of the body. 


V a Gen€@raliy Diseases WV bac hee ioe Cite tlh Ganene dn tee 


Purpura hemorrhagica (morbus maculosus) is an acute infec- 
tious disease (an intoxication) characterized by the appearance in 
the various organs of the body, of multiple hemorrhagic centers of 
varied size. In the absence of complications, the disease is unattended 
by fever. On the mucous membranes of the nasal passages blood 
spots are seen, more rarely they occur in the conjunctiva and buccal 
mucous membranes. In the skin and subcutis of the lips, cheeks, and 
nostrils, appear hard, inflammatory, edematous swellings from the 
size of a pigeon’s egg to that of a hand (larger by confluence), caus- 
ing the head of tte horse afflicted to resemble that of a hippopota- 
mus. The extremities also swell, the swellings terminating abruptly 
at the stifle and the elbow. There is a diffuse edema of the lower 
abdomen; hemorrhage in the internal organs. Breathing is labored 
and stentorious from the mechanical obstruction (swelling) to the 
entrance of air into the upper respiratory passages. There is diffi- 
culty in deglutition, colic symptoms, and impaired locomotion. When 
the disease has existed for several days, the temperature increases. 

Influenzal exanthema is marked by small red spots from which 
papules and pustules develop. Slight itch. 

Skin glanders. Warm, painful nodules appearing in the cutis 
and subcutis. They come to about half the size of a hen’s eggs and 
are spherical or more flattened. These rupture and exude colorless 
or honey-colored pus and develop into ulcers. Centralwards from 
the nodules extend lymph strands up to the thickness of a finger, and 
in their course more nodules and ulcers develop. The regional lymph 
glands are thickened. 

Lymphangitis epizootica. Infectious lymph-vessel inflammation 
is a skin disease caused by the fungus Cryptococcus farciminosus and 
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is characterized by nodules, ulcers and lymph-vessel inflammation, 
especially on the extremities. The nodules reach the size of a wal- 
nut, are tough, not warm and not painful; then they become more 
painful, soften, rupture and exude creamy, white pus in which large 
numbers of cryptococci are found. Stain with boiling carbolfuchsin 
solution. The ulcers are red, highly granulated and bleed easily. 
Regional lymph glands are affected similarly. 


Vils-Avemtest ntectnows ase ases which. Atte ct 
thre: |S i. 


1. Blackleg is an acute infectious disease caused by the en- 
trance of a germ through [the digestive tract or] a lesion in the 
skin, a peculiar emphysema resulting. On the body, shoulder, neck, 
upper portions of the extremities (never below the knee or hock) 
appear swellings which are at first hot and painful, but later cold, 
painless, emphysematous. Incision causes a foamy, fetid fluid to 
flow out of them. Attending symptoms are high fever, great de- 
pression, lameness, dyspnea. Mortality is high. 


The bacilli of blackleg are contained in the discharges from the 
swellings. They measure 3—5u long, 0.5—0.64 broad. One end or 
the middle is enlarged to receive an ovoid spore which it bears. May 
be stained by Gram’s method. 


2. Malignant edema appears under the same symptoms as black 
leg; the swellings are more edematous than emphysematous. 


The bacillus of malignant edema is somewhat like the bacillus 
of anthrax, 3.—3.54 long and 1.lu broad. They are mostly united at 
their ends to form long threads. In the middle of some of the bacilli 
or at the ends occur spindle or drumstick-like enlargements to receive 
the ovoid spore. The spore does not accept ordinary stains. 


3. Bovine pest (Wild- und Rinderseuche) is produced by the 
bacterium of hemorrhagic septicemia and appears in the exan- 
thematous, pectoral, or intestinal forms. On the head and neck 
appear large inflammatory edematous swellings, which spread to the 
mucous membranes of the mouth and throat. The pectoral form is 
attended by a cropous-hemorrhagic pneumonia with pleuritis, and 
the intestinal form with hemorrhagic enteritis and swelling of the 
intestinal viscera. The Bacterium septicemtiae haemorrhagicae, like 
that of contagious pneumonia of swine and of chicken cholera, is 
0.6u long, 0.3u broad, oval, stains only at the ends, an unstained belt 
remaining. 

Dourine. Symptoms are found in the genital regions in the ner- 
vous system (see above) and in the outer skin. Here one finds 
edematous swellings extending from a central point in the skin and 
particularly on the sides thorax and crupper in the shape of pea- 
sized to palm-sized, circumscribed, insular, elevated weals (Taler- 
flecke) which do not have the appearance of inflammatory processes. 
They disappear completely within a week and new ones appear. The 
skin pigmentation in the buttock and pudenal regions disappears 
in spots (Krotenflecke, toad spots). The causative organism is 
Trypanosoma equiperdum. 
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4. Examination of the Conjunctiva. 


The examination of the conjunctiva serves to determine 


the quantity and condition of the circulating blood. 


Method. Avoid all rough and hasty manipulations. Before 
grasping the eyelid gain the animal’s confidence by arranging the 
foretop and gently stroking the forehead. The right eyelid should 
be lifted with the fingers of the left hand, the left one with those 
of the right hand. By means of the thumb the upper eyelid is 
raised, the index finger then replaces the thumb, and by gently press- 


Mig is, 


ing the everted lid inwardly, the mucous membrane of the upper eye- 
lid and the membrana nictitans become visible. The thumb, which 
is now free, draws the lower lid downward. The other three fingers 
may be rested against the zygomatic arch, steadying the hand. (See 
figure 18.) 

In the ox a good view of the scleral conjunctiva may be ob- 
tained by simply taking hold of a horn and the nose, and drawing 
the head to one side. 


If we wish to arrive at the condition of the blood from 
an examination of the mucous membrane of the eve, that 
organ must be free from local irritation. Severe exercise, and 
high atmospheric temperature cause a healthy mucous mem- 
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brane to appear very red from physiological* congestion ; local 
inflammation also produces congestions. 

A careful comparison of both eyes will enable us to deter- 
mine the presence of local inflammation. In healthy animals 
the color of the conjunctiva is pale-roseate; in the ox paler_ 
than in other animals. A few blood vessels are always visible. 
In the conjunctiva, the boundary between normal and diseased 
conditions is not sharply drawn, hence practice alone makes 
one capable of giving a reliable judgment. 

I. Discharge from eyelids does not normally occur in 
animals; however, a grayish, translucent mass may form in 
the medial corner of the eye and usually drops off in its 
entirety. Inflammatory discharge of a serous, mucous or pussy- 
mucous composition is usual. Due to local diseases, some of 
the infectious diseases have discharges from the eyelids con- 
stantly present. The discharge is either bilateral (from both 
sides) or unilateral (from one side only). Bilateral discharges 
are seen in: malignant head catarrh (with keratitis), Rin- 
derpest (no keratitis present), dog distemper, fowl cholera, 
influenza. (Swelling shuts off the tear ducts, strangles). 
Unilateral discharges occur: in continued chronic nasal catarrh, 
a symptom of glanders, chronic nasal or sinus catarrh. Chronic 
discharge causes loss of hair under the medial corner of the eye. 


it. Coler. “lhe color oi-the consunctiva is due-to the 
quantity of blood circulating in the blood vessels of the organ 
and the amount of hemoglobin contained in the blood cor- 
puscles. 

1. A pale, anemic color shows that the animal is either 
deficient in blood or that the blood does not contain its normal 
quota of red corpuscles. The color varies from reddish-white 
to greyish-white or white. 

Paleness occurs suddenly: 

Following great loss of blood, internal hemorrhages (liver, 
heart, large blood vessels, etc.). 
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In congestion of blood in the intestines (embolism of 
intestinal arteries, displacement or torsions of the bowels). 


Paleness appears as a chronic condition: 


In constitutional diseases of the blood-making organs 
(leucemia, hydremia). 


In all chronic diseases which lead to anemia or hydremia, 
glanders, tuberculosis, distomatosis (liver flukes) and parasitic 
diseases of the stomach and lungs of sheep. 


2. Venous engorgement does not always come from 
plethora. It may be ramiform, diffuse or punctiform, and 
varies in color from a brick red to dark red (cyanotic). 


a. Ramiform congestion from disease occurs: 


In congestion of the head due to hyperemia of the brain, 
encephalitis. The blood vessels are plainly marked in the dif- 
fusely reddened conjunctiva. 


When the return of the venous blood from the head is 
retarded. Characterized by distension of the veins. Occurs 
in organic heart diseases, heart’s weakness, pulmonary em- 
physema. 


b. A diffuse, faded bluish-red discoloration of the con- 
junctiva is found in conditions leading to an overcharging of 
the blood with CO,. It is seen in febrile diseases (infectious 
diseases), and wherever air is prevented from passing freely 
into the lungs: diseases of the respiratory tract, respiratory 
muscles, or heart, and tympanitis. 


Inflammation of the mucous membrane of the gastro- 
intestinal tract, especially in the course of obstructions, sepsis, 
intestinal intoxication, intestinal accumulations and swine 
erysipelas, imparts a venous character to the blood and diffuse, 
muddy redness to the conjunctiva. 


c. Spotted or punctiform reddening is almost always due 
to hemorrhage in the conjunctiva. The color is, therefore, 
bluish-red and the form round or streaked (petechia, ecchym- 
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oses). Seen in purpura hemorrhagica, anthrax, severe anemia 
and in pernicious anemia and phosphorous poisoning. 

3.- Yellow (icteric) discoloration (jaundice) 
is best observed on the scleral conjunctiva. It is not noticeable 
by artificial light. If the conjunctiva is pale (bloodless), the ~ 
yellow’ can be more readily appreciated. The shades vary 
from a mere trace of yellow to pronounced lemon yellow; in 
most cases combined with congestion. The icteric discolora- 
tion is due to the abnormal amount of bile coloring matter 
found free in the blood serum. 

According to the origin of the yellow coloring matter we 
distinguish : 

1. Hematogenous icterus originates from a dissolution 
of the red blood corpuscles, the coloring matter becoming set 
free and mixing with the blood serum. Hematogenous icterus 
is really a hemoglobinemia. 

Hematogenous icterus is seen in influenza of the horse, 
azoturia, pyemia, septicemia |Texas fever], and in ‘certain 
cases of poisoning, especially after prolonged chloroform 
narcosis. 

2. Hepatogenous icterus is due to the free flow of bile 
from the liver becoming retarded (biliary stasis) and its pass- 
ing over into the blood (cholemia) via lymph vessels and tho- 
racic duct. The obstruction may have its seat in the biliary 
capillaries or larger duct, and often at the termination of the 
ductus choledochus in the bowel. Hepatogenous icterus is 
characterized by the appearance of bile pigments in the urine 
while the feces, containing less than normal, are of too light 
a color. | 

Hepatogenous icterus is seen in duodenal catarrhs with 
swelling and mucous obstruction of the ductus choledochus, 
tumors, parasites (ascarides) and coneretions which block the 
bile flow. In lupinosis and phosphorous poisoning a swelling 
of the ducts and parenchyma of the liver occurs leading to 
the collection and absorption of bile, 
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Not infrequently a hematogenous icterus appears in many 
infectious diseases and is followed by a secondary hepatogenous 
icterus. 

III. Swelling. Swellings of the conjunctiva usually 
are diffuse and may occur in both eyes. They are due to a 
serous infiltration of the mucosa and submucosa. If of an 
inflammatory character they are hot and painful. This con- 
dition finds its best development in influenza of the horse, 
the greatly swollen, glassy mucous membrane protruding from 
between the half-closed lids. It is seen further in contagious 
pleuropneumonia of the horse, purpura hemorrhagica, ma- 
lignant head catarrh of the ox, rinderpest, anthrax, dog dis- 
temper, chicken diphtheria and strangles. 

The swelling may be due to hydremia, as in primary 
anemia and in cachectic diseases of sheep; liver fluke disease, 
lung and stomach worm plague. 

In the course of chronic diseases of the stomach and in- 
testines a slight swelling of the conjunctiva, attended with a 
washed-muddy and sometimes icteric discoloration, appears. 

The conjunctiva may be drier than normal in severe febrile 
diseases and bad colics, especially, however, in Stuttgart dis- 
ease of dogs. 

Examination of nasal, oral and vaginal mucosa will be 
considered in a special chapter. 


Special Examination of the Eyes for Diagnosis of 
Internal Diseases. 


Eyelids: Narrowed lids in mental haziness, occulomo- 
torius paralysis, facialis paralysis, in swelling of the lids and 
traumatic injury. 

Lid droop: Occurs in tetanus, nicotine and strychnine 
poisoning, atrophy of the eyeball. 

Eyeball: The eyeballs are retracted in the aforementioned 
diseases and in cachexia; marked protrusion of the eyeball 
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(exophthalmus) is seen in distress, tumors of the eye-sockets, 
luxation of the lower jaw and Basedow’s disease. 

Distorted position of the eyes (squint-eye, strabismus 
convergens et divergeus, sursum aut dorsum vergens, depend- 
ing on the direction of divergence) are seen in atrophy of the 
eyeball, intraorbital tumors, cramp or paralysis of certain eye 
muscles, brain afflictions (meningitis basilaris). 

In wavering of the eyes (nystagmus) the eyeball is moved 
horizontally, vertically or in a rotatory direction by twitching 
of the eye muscles (acute brain diseases, epilepsy, salt intoxi- 
cation, chloroform anesthesia, dizziness). 

Clouding of the cornea (keratitis) occurs in dog distemper, 


lies, 9). 
Prolapse of the membrana nictitans in tetanus. 


imfluenza, malignant catarrhal fever and as a result of dryness 
of the cornea in the absence of normal closing of the eyes 
(trigeminus-facialis paralysis). Papules, nodules, ulcers of 
the cornea may form in pox, distemper, malignant catarrhal 
fever, diabetes mellitus, glanders, tuberculosis, infectious 
keratitis. 
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In the anterior chamber of the eye one may find extravasa- 
tion of blood, fibrinous, purulent bloody exudate in morbus 
maculosus, malignant catarrhal fever, im influenza, distemper 
glanders, rheumatism, infectious anemia. 

Diseases of the iris (fibrinous-purulent coat, defective or 
inhibited motility of the pupil) may occur in influenza, thoracic 
diseases, distemper, glanders, tuberculosis, morbus maculosus, 
malignant catarrhal fever and rheumatism. Persistent enlarge- 
ment of the pupil (mydriasis) is caused by atropin poisoning, 
botulism, meningitis, amaurosis and psychic disturbance. Con- 
traction of the pupil (myosis) occurs in arceolin, eserin and 
pylocarpin administration, tobacco, opium, morphine poisoning, 
in comatose conditions and in markedly increased cerebral 
pressure (staggers, tumors, hydrocephalus). 


The pupils are unequal in meningitis basilaris and rabies. 


The lens may become cloudy (cataract) in diabetes mel- 
litus, tuberculosis and senility. 


Bleeding in the vitreous body, choroid or retina is an 
occasional concommitant of morbus maculosus, infectious pneu- 
monia, leukemia and infectious anemia. 


The opticus papilla may be reddened in morbus maculosus, 
infectious pneumonia, cerebral meningitis and staggers. 


Complete purulence of the eyeball (panophthalmitis) may 
occur in distemper, fowl diphtheria, tuberculosis, infectious 
anemia and paralysis of the trigeminus. 


5. Body Temperature. 


The internal temperature of the body is maintained, with slight 
variation, at a definite elevation by means of an especial regulating 
apparatus. The production of heat in the body and the loss of heat 
from the body are kept equal. If the temperature varies from the 
normal, and this variation be preserved for a time, a disturbance due 
to disease is affecting the regulatory apparatus. 


The determination of the internal temperature is of great 
importance in the diagnosis of disease, for each deviation from 
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the normal is to be considered a symptom of considerable mo- 
ment. In all diseases affecting internal organs, the measuring 
of the temperature is imperative. 


Method of examination. Thermometry. Formerly the tempera- 
ture was approximated by laying the hand upon different parts of: 
the body, namely the nose, ears, horns, extremities, or by inserting 
the fingers into the mouth. Such methods require long practice before 
a reliable estimate can be obtained, and they are always deceptive. 
Only in exceptional cases are they now in vogue. The temperature 
is most accurately measured with a thermometer, graduated in de- 
grees and tenths of a degree. [Except in America, England and per- 
haps one other country the Celsius (centigrade) thermometer is in 
common use. It is graduated into 100 degrees, and these subdivided 
into tenths of a degree. In this country, the Fahrenheit thermom- 
eter is generally used. It is graduated into 212 degrees, each de- 
gree being subdivided into fifths. Our preference for this latter in- 
strument is largely traditional, and it is being displaced by the cen- 
tigrade, which is now almost universally employed in scientific work. 

The following simple formula will indicate how readily the Cel- 
sius scale may be converted into the Fahrenheit scale and vice versa: 

Celsius = 5/9 (F — 32). 
Bahrenheit = 9/5 € +- 32. 

For veterinary practice a maximum thermometer should be used, 
preferably a tested or compared instrument. The thermometer should 
be inserted full length into the rectum, which gives the best results, 
though in exceptional cases the vagina is chosen. 

We should, of course, guard against being kicked by the animal, 
and exercise care that the instrument does not break and injure the 
mucous membrane. Before introducing the thermometer, the col- 
umn of mercury should be shaken down. The use of water, saliva 
or oil facilitates insertion. We should allow the instrument to re- 
main in the rectum from three to five minutes. 

In fowls the thermometer may be inserted in the rectum as in 
other animals, or placed under the wing. 


Taking the bodily temperature once daily is of great value 
during the course of an internal disease; in important cases 
the temperature should be registered twice a day (8 A. M. and 
5 p. M.). After diagnostic inoculations (tuberculin, mallein), 
especially during the critical period, the temperature should be 
recorded at least every two hours. Thermometry is of great 
diagnostic importance during an outbreak of an infectious dis- 
ease, the elevation in temperature being often the first symptom 
shown. isy taking the temperature osrce-daily 
Chest atevenime \ theiniected animals may 
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beedeter mined. Teu,o reek tite tS lao 11s mg 
dis:e.a.se: Wvden.eL0. Ne vl retain a eet ed aes 
pleuropneumonia, swine plague or hog chol- 
Cie ee econo ome ay Catan 

The Normal Temperature. The normal temperatures 
of the different animals are as follows: 


El GsGueee ne 37.5—38.5° C. [ 99.5—101.3° F.] 
Cole Bees 37.5—39.0° “ [ 99.5—102.2° “| 
(GF eet oat 38.0—39.5° “ [100.4—103.1° “ ] 
Gamele eee 35.0—38.6° “ [ 95.0—101.4° “] 
SHEeDp Agate. 39,0—40.5° “ [102.2—104.9° “] 
Goats. ase 39.0—40.5° “ [102.2—104.9° “] 
Tigges sees 38.0—40.0° “ [100.4—104.0° “| 
Oca Senger 37.5—39.0° “ [ 99.5—102.2° “] 
Howlsisnn owas 41.5—42.5° “ [106.7—108.5° “] 


The temperature will vary a few tenths of a degree in the 
same species, and slight variations may occur in one and the 
same animal within a single day. This latter variation may 
strelerknohe stop JL Gd babys dais be 

In healthy but pregnant cows the temperature may vary 
leo Ge |Z. 7aabe ea temperature élevation, thererore, of 40.9 
[104° F.] would not necessarily mean fever in these animals. 

When the organs (muscles, glands) are active a slight rise 
in temperature takes place, when at rest a slight sinking fol- 
lows. 

From long continued exercise at a rapid gait the tempera- 
ture of a horse may rise 2.5° C. [4.5° F.]._ Two hours may 
elapse before it reaches normal again. The temperature of 
patients obtained by the veterinarian is sometimes misleading, 
since it often occurs that in moving, the temperature of the 
animal has changed, usually increased. 

High atmospheric temperatures or warm stables, inasmuch 
as they reduce radiation, tend to increase the temperature. 
Oxen may, during the warm season, experience a transitory 
increase in temperature of 1° C., when kept in the stable or in 
pasture. Labor during hot spells may cause a temperature in- 
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crease of 3° C. or more (heat stroke) and thereby induce 
nervous disturbances. 

Age, race, sex, temperament and when eating have but 
little influence on bodily temperature. During the hot season 
of the year, in cattle kept in stables the temperature may rise _ 
1.0 Cioran sont time, 

As a rule the bodily temperature is lowest in the morn- 
ing and in the afternoon at about five o’clock highest. 


I. Temperature of the skin. The thinner and more vascular the 
integument and the tiner the hair coat, the warmer the organ feels. 


Full blooded horses, therefore, feel warmer than do ordi- 
nary horses, Parts with a large, exposed surface feel cooler 
than more protected parts with a smaller surface; the axillary 
and inguinal regions are rather warm. Ears and horns are 
much warmer at their roots than at the tips; the extremities, 
especially the hind extremities, are always cooler than the trunk. 
The same is true of the comb and legs of fowl. The muzzle 
of the ox is warm: the tip and bridge of the nose of the horse 
are cool. 

The surface temperature is measured by laying our hands 
on the patient, namely on the ears, horns, nose, muzzle and 
legs. Deviations from the normal, especially in cattle, are 
sometimes more appreciable by this method than by the use of 
the thermometer. 

A changing of the surface temperature of a given part 
from hot to cold and vice versa is characteristic of fever. 

The surface temperature is elevated (skin hot) in fever 
and during normal outbreak of sweat. It is reduced (skin 
cold) when the temperature is below normal (milk fever), 
collapse, during chill stage of fever and in the cold sweat 
which usually precedes death. 

In fever, the skin temperature is unequal (one ear cold, 
the other warm) and irregularly distributed (the tips of the 
ears may be cold or warm, the extremities dissimilar in tem- 
perature). 


76 CLINICAL DIAGNOSTICS. 


Changing temperature in one and the same part (ears first 
warm, then cold) is characteristic of fever. 


II. Fever. Although the character of fever is not 
expressed entirely by elevation of temperature, we have be- 
come accustomed to associate igh temperature and fever, us- 
ing the terms as if synonymous. As a matter of fact, the in- 
creased temperature is only one of the characteristic and most 
readily available symptoms in the complex phenomenon called 
fever. As a rule, however, there is a direct relationship exist- 
ing between the height of the temperature and the degree of 
development of the fever). At times in the ox; the increaseror 
temperature, as measured by the thermometer, fails to corre- 
spond with the degree of fever, which can be appreciated. by 
the remaining symptoms. 


Besides mere increase in temperature, the following phe- 
nomena attend fever: 


1. Chill. When the temperature of the body rises very 
rapidly the peculiar symptoms of chill are shown: pronounced 
trembling of the muscles, which can shake the whole body, 
arched back, erect hair coat, cold skin. Chill is not a con- 
stant symptom of fever, occurring only in certain infectious 
diseases, such as anthrax, Rinderpest, septicemia, pyemia, ma- 
lignant head catarrh. 

2. Uneven distribution of the external temperature of the 
body. The ears, horns, nose and extremities are abnormally 
warm or cold, one extreme alternating with the other. The 
muzzle of the ox, the nose of the dog and the snout of the 
hog are dry, even creviced and alternately too hot or too cold. 


3. Acceleration of the pulse and respirations take place 
more slowly than the increase in temperature; and they do not 
bear the same relationship to the temperature in all fevers. 
The higher the pulse frequency, the more serious the fever, 
the pulse becoming weak and the artery soft. 


4. Loss of appetite and impaired digestion, In fever the 
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secretion of the digestive juices is lessened, peristalsis sup- 
pressed (constipation), thirst increased. 

5. Mental depression. 

6. Albuminuria. 

Although the variations in the normal temperature of a 
given animal are confined to narrow limits, when the tempera- 
ture exceeds these limits we are not always justified in assum- 
ing the presence of fever. The physiological functions of the 
organs can momentarily become sufficiently accelerated to pro- 
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Febris continua—Equine Pleuro-pneumonia. 


duce a degree-of- temperature’ in excess of the usual normal 
one. The appearance of concomitant symptoms or repeated 
recording of the temperature will generally decide whether 
fever be present or not. In doubtful cases we speak of high 
normal temperature. 

On the other hand external fever is often present in cat- 
tle and dogs without any abnormal increase in internal body 
temperature. It then becomes necessary to take the external 
temperature and observe the other febrile symptoms carefully. 

Generally the height of the temperature expresses the 
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height of the fever. Four degrees of fever are distinguished, 
which for the horse and dog are as follows: 

l. Mild fever 38.5°—39.5° C. [101.3°—103.1° F.]. 

2. Moderate fever 39.5°—40.5° C. [103.1°—104.9° F.]. 

3. High fever 40.5°—41.5° C. [104.9°—106.7° F.]. 

4. Very high fever or hyperpyretic temperature 
deere Ce Pile Ae b Eber k Venice. 

Usually in the horse even in the most severe infectious 
diseases, the temperature does not exceed 41.7° C. [107.0° F.] ; 
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Febris remittens—South African Horse Sickness. 


only exceptionally, in tetanus, contagious pleuropneumonia, and 
influenza, is this high mark passed. Stetter has observed a 
temperature of 43.2° C. in the dog (nervous distemper). The 
highest temperature is carried by fowls, namely 43.5° C. 
[110.3° F.]. [In cases of “heat stroke” in horses hyperpyretic 
temperature may reach 110° F.]. 

During a single day a febrile temperature does not remain 
constant, but agreeing with the variations of the normal tem- 
perature, is lower in the morning than toward evening—the 
so-called morning remissions and evening exacerbations. If 
the morning temperature is higher than the evening tempera- 
ture we speak of typus inversus (noted in infectious anemia). 
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Recording of the variations in temperature which occur 
record expressed in a graphic manner, the so-called fever curve 
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Apyrexia. 
Febris intermittens—Trypanosomiasis of the Horse. 
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In veterinary medicine the following types of fever are 


0 
important : 
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Abscess. 


Febris atypica—Strangles of the Horse. 
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1. Continued fever, daily variation less than 1° C. 
(el vans 

2. Remittent fever, daily variation over 1° C. 

3. Intermittent fever, periodical temporary fall to nor- 
Maleve nip Gira tur ex 

4. Atypical fever is one having no regular character. 

5. Recurrent fever, several days of fever alternating 
regularly with days of freedom from fever. 

In the course of most infectious diseases, three stages are 
distinguished, according to the course of the fever, viz. : 

1. Stage of increasing temperature (stadium increment). 

2. Acme, temperature at its highest (fastigium). 

3. Stage of falling temperature (stadium decrement). 

A rapid fall of temperature (within 1-2 days) is called 
crisis, a gradual decline, lysis. 

According to duration we distinguish: ephemeral (one 
day), acute and chronic fevers. 

III. Subnormal Temperature. Hypothermia. Like 
the high normal, the subnormal temperature may be physio- 
logical. It may come from the fact that the sphincter ani is 
relaxed, or that the thermometer has not been inserted deep 
enough, or that the rectum is filled with feces, or that defe- 
cation takes place just before or during the insertion of the 
instrument. 

A subnormal temperature due to disease is uncommon. 
It is seen to occur, but not constantly, in parturient paresis, 
certain gastro-intestinal diseases of the dog, anemia, hemor- 
rhage, icterus gravis. A subnormal temperature is most fre- 
quent in fatal diseases just before death (temperature of col- 
lapse). 

Postmortem increases in temperature often occur when 
horses die of tetanus. Bayer observed a temperature of 
45.4° C; Harms one of 48°C. In the case of a horse dying 
from a bee-sting, Harms noted a temperature of 43.3° C. 
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General Infectious Diseases. 


bd 


Septicemia. Nearly all forms of so-called “Blood Poisonings’ 
are designated by the collective term Septicemia. Symptoms: sudden- 
ly appearing fever, often accompanied by chill; fever of the con- 
tinued type; mucous membranes highly reddened, often icteric, fre- 
quently ecchymosed. Very rapid, small pulse. Food and drink re-- 
fused; fetid diarrhea. Great mental depression, blank countenance, 
eyes sunken. Acute or peracute course. 

Pyemia is a general disease due to pus cocci gaining access to the 
blood, and is characterized by multiple, secondary abscess forma- 
tion (pyemic metastasis) in the various organs, lungs, liver, kidneys, 
brain, joints, etc. Diagnosis is easy when primary abscess is availa- 
ble; otherwise it is difficult. As each new abscess forms the tem- 
perature increases, therefore it is fever of intermittent type. Mucous 
membranes are congested, icteric. Pulse is continued high. Course 
subacute. 

Pyosepticemia in the new-born. Pyosepticemia neonatorum is an 
infectious disease occurring during the first days of life, and char- 
acterized by acute, general pyemic symptoms, especially by joint 
affections. The origin of infection may be the umbilicus, intestine or 
womb. 

Anthrax is an acute infectious disease due to the Bacillus an- 
thracis. Begins suddenly with high fever; tendency toward hemor- 
rhages from mucous membranes. In the ox and sheep the course 
is often apoplectic; when course is acute it lasts 1-3 days. Brain 
symptoms, convulsive twitchings of muscles, rapid pulse, dyspnea, 
loss of milk, are symptoms sometimes seen. In horse, colic symp- 
toms occur. Formation of anthrax carbuncle in skin is not rare in 
the horse. In hog, symptoms of severe laryngo-pharyngitis with 
swelling predominate. Diagnosis is positive only after finding 
bacilli under the microscope. An anthrax slide is made as follows: 
A thin layer of blood or spleen pulp is smeared over a slide, passed 
three times through the flame of a Bunsen burner, then covered with 
a 2% watery solution of safranin and allowed to boil by holding 
over a Bunsen flame for a few moments. Wash and examine. 

The anthrax bacilli are from 1 to 2 times as long as the diam- 
eter of a red blood corpuscle, and are composed of from 2 to 8 
bacterial cells, which are stained reddish brown on the slide. Each 
bacterial cell is cylindrical, slightly longer than broad, appearing 
almost square in form. The ends are plane or somewhat convex. 
The bacterial cells are surrounded by a gelatinous capsule, which 
is stained yellow in the preparation, and which joins the cells to- 
gether to form the bacillus. The capsule is bounded by a dark line. 
If the bacilli come in contact with one another they unite, their 
capsules blending together. 

Influenza. An acute, infectious disease of the horse, very easily 
transmitted. Period of incubation 5 to 7 days. First symptom is 
a rise in temperature which continues 3 to 6 days, then crisis. 
Great debility, slow gait, staggering, great mental depression, head 
held down or rested on manger, eyelids and conjunctiva swollen, 
hot, painful, photophobia. Pulse at first strong, little affected, later 
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accelerated. Loss of appetite, diarrhea in about 3 days. In later 
stages cold, painless edematous swelling of the extremities. Mor- 
tality 4%. 

Chicken cholera. Attacks all kinds of fowls. Incubation period 
one day. Birds sit languidly on the ground, feathers ruffled, eyelids 
closed and stuck with exudate. Temperature 42-43.2° C. Respira- 
tions increased, jerky, and often noisy. Appetite lost. Thirst in- 
creased. Feces watery, greenish, yellow or bloody, mixed with 
mucus and fetid. Death in three days with sinking temperature. 
Often apoplectic death. 

Chicken pest is an acute, very transmissible infectious disease, 
generally distributed. Affects usually only chickens and clinically 
and pathologically very like cholera. The “patients never show diar- 
rhea, the course is slower and apoplectic death does not occur. The 
virus, contrary to chicken cholera, is ultramicroscopic. 

Swine erysipelas (Rotlauf) is an acute, infectious disease, usually 
fatal. Incubation period 3-5 days. Sudden fever, great languor, 
weakness of the hind parts, stupor. Patients burrow in straw. 
Vomiting. Skin between thighs, under belly, neck and chest dif- 
fusely reddened. Dyspnea. Death in four days. 

Braxy of Sheep. A peracute hemorrhagic inflammation of the 
abomasum due to the bacillus gastromycosis ovis. 

Hemorrhagic septicemia (Pasteurellosis). The causative organ- 
isms are varieties of B. bipolaris septicus. The most important dis- 
eases belonging to this group are chicken cholera, swine plague, wild- 
und rinderseuche, and hemorrhagic septicemia of sheep. 

South African Horse Sickness. A _ non-contagious (though 
readily transmittable by blood inoculation) disease of horses and 
mules. Incubation 7 days. Slowly rising fever with morning re- 
missions. Symptoms of pulmonary edema (Dumperre zickte) or 
swelling of the head (Dikkop). Great muscular weakness, animals 
recumbent. Pulse not very rapid but small. Mortality 80-90%. 

Infectious anemia of horses. A contagious, usually fatal, ane- 
mia, taking an acute or chronic course and caused by a filtrable 
virus. The incubation time is 5 to 52 days. It begins with a fever 
that may run as high as 42.0° C, which becomes definitely intermit- 
tent during the progress of the disease. There is marked weakness 
in the hindquarters. The conjunctiva is usually pale, or reddened 
and swollen in acute cases, with isolated petechiae. The heart 
pounds, especially after slight movement; the heart tones are loud, 
metallic and clear. The pulse rate is 50 to 60 but may rise to 100 
after slight movements, and is pronounced, strong, equal and regu- 
lar. There is loss of appetite, swellings occur and emaciation fol- 
lows. In chronic infectious anemia there is irregular onset of fever 
after exertion or parturition, loss of weight despite good appetite, 
occasional obstructional edema of the legs and chest. 

Trypanosomiasis: Dourine, nagana, surra, mal de caderas. 


B. The Special Part of the Examination 
6. Circulatory Apparatus. 


An examination of the circulatory apparatus is of impor- 
tance not only to diagnose those maladies which affect the or- 
gans carrying the blood, but also from the fact that all acute 
general or infectious diseases of a serious character influence 
more or less greatly the circulation. It affords an important 
basis for general judgment of the case, so that the general ex- 
amination becomes a suitable adjunct to the next step, the spe- 
cial examination. 

A methodical examination of the organs carrying the blood 
includes : 
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I. Pulse. 


Method of examination. The pulse is felt with the fingers, 
which may be gently rested upon any of the superficial arteries hav- 
ing bone or other hard tissue under them. In the horse and ox the 
sub-maxillary artery is most commonly used, in the latter animal 
the artery is easily felt on the lateral side of the jaw bone. Other 
arteries which may be used to take the pulse are the radial, plantar, 
temporal, transverse facial and coccygeal. In the dog, sheep, goat 
and cat the femeral artery. 1s-most available. _[In dogs and cats 
the brachial-artery can be felt on the medial surface of the humerus, 
just in front of and above the elbow.] In the hog and fowl the 
pulse can not be felt, hence the heart’s beat is used. 

To palpate the pulse, place the ends of the three middle fingers 
against the artery, with the thumb out perpendicularly. Vary the 
pressure on the artery occasionally and roll the artery somewhat 
under the fingers. Before one can judge the pulse properly one 
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must first have felt a number of successive beats. It is therefore 
wise to count them for a full minute at the beginning. 


From a clinical standpoint the 1. Frequency, 2. Rhythm, 
and 3. Quality, are of importance to consider in examining 
the pulse. 

a. srequency. mBy inert 1 €.0 Wet C yo Ot eule epiisc 
we mean the number of blood-waves (beats) felt in a min- 
ute’s time. There is a great variation in the normal frequency, 
not only in the different species of animals, but also in animals 
of the same kind. 

Large animals carry a slower (less frequent) pulse than 
small ones; adults slower than young; females higher (more 
frequent) than males; well bred individuals, slower than mon- 
grels. 

Taking these physiological variations into consideration, 
the following is the average pulse-frequency for the dif- 
ferent animals. 


lee Orse Seine oO Chel Alea atts Saree te ete 28— 40. 
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Golde Blgoded stallions. neue pene 25 OO 
(eleinos derial es eect ere ene 34— 40. 
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VAMASSes ANGCIIILES isin pee eae mare 45— 50. 

37 UCDO VINES 64 aster eer ire eee eee ee eee 40— 80. 
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gE Swine PER era Ree eh) te. gee hs Ae 60—100. 

afUR Bayes rng se One re Cine ee eee ahh 60—120. 
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*NOTE. The numbers refer to the heart’s beat, as the pulse 
can not be felt in swine and fowls. 
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In regard to frequency we distinguish a slow pulse (pulsus 
rarus) and a rapid pulse (pulsus frequens). 

The slow pulse (pulsus rarus, bradycardia) is very un- 
common. It most often accompanies brain disease attended 
by great depression (chronic and subacute hydrocephalus, 
tumors in the brain), icterus gravis, and poisoning from alcohol 
or lead. In the horse at times it is seen in gastrointestinal 
affections with loss of appetite, probably due to some alteration 
in the sympathetic nerve. 


Fig. 24 


Slow, Sluggish Pulse of Horse. 
Taken with Marey’s Sphygmograph—Art transversa faciei. 


Vagus bradycardia (sinus bradycardia) is overcome in a 
short time by means of a subcutaneous injection of atropin. 

Where the bradycardia is due solely to decreased ventricu- 
lar action (ventricular bradycardia), but where the atria con- 
tract more frequently, atrophin is not effective. This form of 
bradycardia is caused by disease (sclerosis) of the His-Tawara 
muscle and as a result conduction of impulses from the atrium 
to the ventricle is completely interrupted for a short or a longer 
time, the so-called heart block or heart-dissociation. 

The fast pulse (pulsus frequens, tachycardia,) is very 
common in disease. A very rapid pulse, though characteristic 
of no special disease, is always a sign that the parenchyma of 
the heart is affected, hence in severe diseases it is an index to 
the heart’s strength. Rarely in the horse does the pulse fre- 
quency exceed 80 beats per minute; if it exceed 100, the 
prognosis is unfavorable. In the ox a pulse of 100 and in the 
dog one of 120-150 denotes severe illness. 

Vo avvetinalivearccelerated pulise.o. cours : 

1. In all severe diseases, especially when attended by 
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fever. The frequency of the pulse, however, does not always 
bear the same relationship to the height of the temperature ; 
whether the pulse be accelerated or not depends upon the fever’s 
effect upon the heart, which differs with the disease present. 
In contagious pleuropneumonia of the horse, septicemia, 
anthrax, and severe inflammations of the bowels and _peri- 
toneum, the pulse rate corresponds to the height of the fever; 
in influenza and in strangles, the acceleration of pulse is not 
marked, compared with the temperature. 

2. In painful conditions (severe injuries, fractures of 
bones, abscess in hoof, etc.). 

oo, In; imentals excitement, (ear, manxiety,) ; 

4, In severe hemorrhage. 

b. Rhythm. When the individual pulse beats are sep- 
arated by intervals of equal duration, the pulse is regular 
(pulsus regularis). In the dog and, according to Cadeac, 
frequently in mules and asses, the pulse is often irregular and 
intermittent. 


Fig. 25 


Normal Pulse—Horse. me 
Marey’s Sphygmograph—Art. trans. faciei. 


15 to 40% of normal, healthy army horses thoroughly 
capable of performing then their duties had intermittent pulses 
(Dreyer, Taubitz). 

The rhythm of the irregular and of the intermittent pulse 
is abnormal, 1.e., arhythmic. 

When the pulse is irregular the intervals between the 
individual pulse beats are of unequal duration. 

This is due to lack of innervation of the heart, as well 
as to exhaustion of the organ. If the pulse of the horse 
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exceeds 80 it is usually irregular. Irregularity is also observed 
in valvular diseases of the heart, and in myocarditis. 


The pulse is intermittent when a beat fails now and then. 
When regularly intermittent, a certain beat can not be felt, as 
for instance, every fourth or fifth pulse wave; when irregularly © 
intermittent there is a lapse which does not occur between any 
certain beats. 


Myuric pulse, observed once in a horse by Norr, is char- 
acterized by a peculiar phenomenon. In a series of beats, a 
gradual progressive diminution of single beats will occur for 
a number of pulse beats. 


The intermittent pulse is commonly physiological, and seen 
in perfectly healthy horses and dogs, where it disappears after 
exercise and, therefore, probably due to lacking innervation. 
When intermittent pulse is due to intermittent heart action 
one speaks of it as a deficient pulse. However, if the heart 
action is present, even if barely apparent, and the palpable 
pulse is still intermittent it is spoken of as an intermittent pulse. 


Pathologically it appears in chronic hydrocephalus (dum- 
mies), severe gastric troubles, and during convalescence from 
infectious diseases which have occasioned high pulse (con- 
tagious pleuropneumonia of the horse). 


c. Quality. The pulse beats should be of equal volume. 
When this is true we speak of an equal pulse (pulsus aequalis). 

The quality of the pulse varies with the kind of animal. 
ihe nermal. size strenoth aud hardness of “the 
pulse can only be learned by experience; it can not be defined. 
In the horse the pulse is large, strong and the artery only 
moderately tense; in the ox the pulse is smaller, not so strong 
but the artery is tenser and may be rolled under your finger 
like a hard rubber tube. In small animals the pulse is quick, 
strong and hard. In dogs often it is inequal. 


The normal quality of the pulse can suffer change in 
various ways. 


88 CLINICAL DIAGNOSTICS: 


1. According to whether a greater or smaller quantity 
of blood is forced into the aterial system, we distinguish a 
full (pulsus magnus) and an empty (pulsus parvus), or 
we simply designate the artery as full or empty. 

A full pulse occurs in hypertrophy of the left ventricle 
and in insufficiency of the aortal valves. An empty pulse indi- 
cates cardiac weakness or anemia and occurs always in ac- 
celerated pulse rate, after extensive loss of blood and in stenosis 
of the ostia. In cases of mortal sickness the pulse finally 
becomes impalpable (pulsus insensibilis ). 


Small, Irregular and Inequal Pulse of Horse. 
Marey’s Sphygmograph. 


2. If the pulse waves are not of equal volume the pulse is 
called inequal (pulsus inaequalis). This is a very impor- 
tant symptom of cardiac weakness, where it is uniformly asso- 
ciated with irregularity, and of valvular (mitral) heart disease. 
At times there exists a close relationship between an irregular 
and an inequal pulse. A small wave follows closely a larger 
one, so that there is a regular alternation of weak and strong 
beats. It denotes beginning heart’s weakness. | . 

3. By the strength of the pulse we mean the force with 
which it lifts the finger palpating it. We distinguish a strong 
(pulsus fortis) anda weak (pulsus debilis). The strength of 
the pulse (pulse pressure) increases after movement, excitation 
and in pain. In hypertrophy of the heart the pulse is strong; 
in parenchymatous degeneration of the cardiac muscle, it is 
weak. The degree of weakness shown by the pulse indicates 
the severity of the attack. We form an estimate of the strength 
of the pulse by noting whether it is readily compressible or not. 
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4. The hardness of the pulse is due to the distention of 
the arterial wall and is greatest at the acme of a-wave. The 
_ pulse is hard (pulsus durus) in severe pain, peritonitis, tetanus 
and acute brain diseases. [In inflammation of serous mem- 
branes generally the pulse is hard.] The opposite of a hard 
pulse 1 is the soft pulse (pulsus mollis). 


5. As combinations of varied degrees of size, strength 
and hardness of the pulse are noted, special but superfluous 
kinds are spoken of: Trembling pulse (p. tremulus), where 
the wave in the distended artery is so small that only a slight 
trembling can be felt. Thready pulse (p. filiformis) is one 


-_ which is so small, weak and soft as to be hardly perceptible. 


If associated with this pulse the visible mucous membranes 
are cyanotic, it shows. deficient heart’s strength and justifies 
a bad prognosis. The wiry pulse is a small, tense and very 
hard pulse. . Occurring in colic it is a bad sign. A less marked 
‘wiry pulse may be. noted in aortic stenosis and in chronic 
nephritis. 


6. The arch of the pulse wave may become changed in 
disease. Ifthe wave is very abrupt, we speak of a hopping, 
swift pulse (p. celer); if, on the contrary, the wave is much 
prolonged, it is spoken of as a “sluggish” pulse (p. tardus). 


A quick pulse (/. celer) is associated with mild cases 
of cardiac hypertrophy, plainly marked in aortic insufficiency. 
In the latter case it is due to the regurgitation of the blood, 
which occurs at systole, into the hypertrophic left ventrice. In 
‘both these instances the pulse is full and strong. Remarkably 
in heart’s weakness a p. celer is often present. However, here 
the pulse is weak and the artery empty. The “sluggish” pulse » 


-_ (p. tardus) is noted in very lymphatic horses and is character- 


istic only of aortic stenosis, when it is at the same time small. 

7. A peculiar pulse i is the dicrotic pulse where two expan- 
sions can be felt in one beat of the artery. It is seen in cases 
of lowered arterial tension combined with weakened heart’s 
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action, and is, therefore, noted in long continued fevers and 
in all forms of anemia. 


-~l 


Dicrotic Pulse—Horse 
Marey’s Sphygmograph. 


II. Examination of the Peripheral Blood Vessels. 


Arteries. A strong pulse attending wasting disease 
and emaciation calls for an examination of the small super- 
ficial arteries. An abnormally strong pulsation in the periph- 
eral arteries of small caliber is visible in the horse in the 
branchings of the external maxillary artery. 

It appears in hypertrophy of -the left ventricle especially 
when the aortal valves are defective. 

In lameness or paralysis of the hindquarters the abdominal 
aorta and its branches are examined per rectum. 

Veins. The state of distention of the veins is 
of primary interest. The veins become prominent after any 
acceleration of the heart’s action in thin-skinned, fine-haired 
horses ; the condition, which is physiological, being a temporary 
one. A permanent distention of the veins is pathological, and 
is due to an obstruction of the free flow of blood to the right 
heart. It is mostly plainly visible in the jugulars and their 
plexus on the head, other superficial veins (external thoracics, 
milk veins, veins of the extremities) showing it less on account 
of the edema usually accompanying the condition. 

The jugulars can be distended to the size of the human 
wrist, or even the arm, appearing as great, round strands. The 
veins of the conjunctiva can also be distended, being recognized 
as ramiform, often contorted, bluish strands in the mucous 
membrane. 
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The veins are generally distended: 


1. In valvular disease (tricuspid). It is usually sec- 
ondary, but in the ox mostly primary stenosis of the right 
atrio-ventricular aperture. 


2. In chronic pulmonary diseases interfering with circu- 
lation: emphysema. 


3. In diseases of the heart’s muscle, the organ having 
become so weak that it is unable to handle the quantity of 
blood: traumatic myocarditis of the ox. 

4. From excessive intralthoracic pressure upon the heart 
and large blood vessels: tympanitis, pleuritis, pericarditis 
traumatica of the ox, tumors. 


Pulsation in veins. Besides being distended, veins 
can show pulsation under some circumstances. Synchronous 
with the respirations, and independent of the heart’s action, a 
slight swelling of the jugulars occurs during the act of expira- 
tion, to fall again at inspiration. A so-called jugular pulse is 
normal in the ox for the following reasons: The jugulars and 
anterior vena cava in this animal are comparatively large. The 
continual flow of the venous blood into the right heart suffers 
during the systole of the right auricle, which slightly precedes 
that of the ventricle, a momentary interruption, the blood con- 
gesting in the anterior vena cava and jugulars, causing a brief 
distention of the jugulars, simulating a pulsation. It is there- 
fore not an active pulsation, but merely a passive undulation 
due to a regurgitation of the blood in the form of waves. We 
call this normal action of the vein undulation (also falsely 
called negative venous) pulse. The presystolic appearance of 
the pulse movement characterizes it, therefore it should always 
be compared with the arterial pulse. The collapse of the vein 
is synchronous with the arterial pulse. 

The undulation of the jugular vein is intensified in the ox 
and becomes apparent in other animals when the above cited 
condition prevails, induced by a morbid congestion of the blood 
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at the heart. In the horse the venous pulse is seen near the 
aperture of the thorax (lower portion of the neck). 

A true (positive) venous pulse is pathological. It 1s 
coincident with the heart’s systole, and is produced by a defec- 
tive closing of the atrio-ventricular valves, the blood re- 
gurgitating into. the auricle. True venous pulsie@is 
avect ata Ct © til St liceas-y 1) lk Opti te ira ye Ol ok et 
Seu teal CrIye 11 Gry 


Fig. 28 


Venous Pulse—Horse. 


The ascending line of the venous pulse curve shows an 
irregular zig-zag course in which only one regular recurrent, 
more marked, steeper eminence is noted. It occurs in systole 
of the heart and is caused by reflux of blood from the heart 
into the vein, while the other smaller eminences are evidences 
of elasticity vibrations and are an expression of the undulation. 
The steeply descending line corresponds to the moment of free 
flow of blood into the heart at diastole. 

The valves in the jugulars do not prevent the flowing 
back of the blood, as they are commonly not well developed, 
and if the vein be greatly distended they cannot close the limen 
of the vessel. 

Ti eunestieatr. 


The heart is examined by palpation, percussion 
Aries 11 Secu ded) Tis 


Anatomical. In all domestic animals the heart lies in the ven- 
tral portion of the thoracic cavity from the third and sixth ribs, 
in the dog extending to the seventh rib. The great mass of the 
organ lies to the left of the median line, so that it approaches 
nearer the left thoracic wall than the right one. It does not occupy 
a perpendicular position, but an oblique one directed from the right, 
in front and above to the left, backward and downward, the left 
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side of the apex reaching the chest wall. Therefore one always 
examines the heart from the left side of the animal; only for pur- 
poses of comparison does one examine from the right side on 
occasion. 

Horse. The base of the heart lies below the upper half of 
the height of the chest cavity, resting against the thoracic wall be- 
tween the 4th and 5th intercostal space. The point of contact oc- 
cupies a surface of about 10cm high and 6-8 cm broad. 

Ox*and simall ruminamts. The heart is smaller and 
does not extend quite as far back as the 6th rib, its base, however, 
extends to the median line of the chest. Between the 4th and 5th 
ribs it comes in immediate contact with the thoracic wall. 

Dow. The heart ic of rounder form and lies at an angle of 
40-45° with the sternum, touching the chest wall along a narrow 
strip from the 4th to the 7th ribs. The apex is below the 6th inter- 
costal space. 

a. The heart is examined in the standing animal while its left 
foreleg is extended or drawn forward. Except in the case of young, 
lean dogs (apical beat), heart movements are not as a rule visible 
on the thoracic wall in domestic animals at rest and under normal 
conditions. However, they may be visible in otherwise healthy ani- 
mals after strenuous exertion and extreme excitation. 

Palpation of the heart’s region. The beat of the heart can be 
felt by laying the flat of the hand over the cardiac region. Inas- 
much as the anconeus muscles partly cover the region, the hand 
should be placed between them and the chest wall. In the depths 
a dull thud will be felt, produced by the thumping of the heart 
against the chest wall. The beat is due to a contraction of the 
heart’s muscles which causes a slight torsion of the organ to the 
left, bringing the left side, not the apex, in contact with the wall of 
the chest. The beat can best be felt in all animals at the 5th inter- 
costal space, just above the union of the ribs with their cartilages. 
The force with which the beat can be felt depends upon the condi- 
tion of the animal as to flesh, it being more plainly marked in thin 
animals, and just after severe exercise or excitement. Only in the 
dog can the heart’s beat be felt normally on the right side. 

In swine and fowls the heart is palpated to determine its action, 
as the pulse in these animals can not be felt. In swine the heart 
beats 60-100, and in fowls 120-160 times per minute. Great varia- 
tions are, however, noted due to the excitability of these animals. 
A rate of 400 is not infrequently met with in sick chickens. 


TPive force ol/ithe heart s beat can be increased 
or diminished. When the force of the beat is much increased 
a palpitation of the heart is spoken of. It occurs: 

1. In hypertrophy of the heart (here combined with 
strong pulse). 

2. In heart’s weakness, the muscles of the organ under- 
going spasm-like contractions incapable of properly propelling 
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the blood to the periphery, the pulse being small. The condi- 
tion is seen in acute myocarditis, endocarditis and pericarditis. 

3. Where the lung between the heart and the chest wall 
becomes thickened. 

Lhe east, aD ec temspwrertccewic ce, 

1. When the force is enfeebled from degeneration of the 


heart’s muscle. 

2. Where the heart is crowded away from the chest wall 
by accumulations of exudate in the thoracic cavity (pleuritis, 
pericarditis), or in some cases of pulmonary emphysema or 
tumors in chloroform poisoning, for instance. 

Sensitivity to pressure on palpation of the cardiac region 
may be due to painful conditions of the skin, sub-cutis, ribs, 
pleura and also in acute pericardial inflammation. 

Occasionally one can also feel heart sounds by means of 
palpation: these may originate in the heart or its immediate 
vicinity, but always occur in intimate connection with the 
heart action. Since palpation is of small diagnostic value as 
compared with auscultation, or at any rate has no special advan- 
tages, the latter is preferred for evaluation of heart sounds. 


c. Percussion of the heart. Since part of the heart rests di- 
rectly against the left thoracic wall, its location may also be estab- 
lished by percussion. This direct contact surface is small, however 
(see above). On energetic percussion the sound of the adjacent 
lung comes in, so that the sound is not dull, but full. Only in lean 
horses is it possible, on light percussion at the fifth rib, to perceive 
a slight dull sound. The outline of the heart cannot be accurately 
determined on any animal, because the sharp edge of the lung over- 
laps and causes a gradual progression from the dull (or flat) sound 
to the full lung sound. 

Horse. In the horse, under favorable circumstances, in the 
region of the 4th and 5th intercostal space a zone of dullness 
about the size of a hand can be brought out by percussion. Its 
boundaries, however, are generally indefinite. 

Ox. Although the chest walls are thinner in this animal, the 
heart is covered more by the lungs than in the horse, therefore only 
a relative sound may be determined on the left side at the third to 
fourth intercostal space. 

Sheep and Goats. A slight dullness is noted over the fifth rib 
or, according to Marek, in the third to fourth intercostal space. 

Dog. A narrow horizontal line of dullness between the 4th 
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and 7th ribs can be determined on both sides by vigorous per- 
cussion. 


Due to unfavorable anatomical position, the percussion of 
the heart is of diagnostic service only in a few instances. 

TMinernonme or cardiac dullwege is amcreas.ed 
in hypertrophy of the heart and where fluids collect in the 
pericardium ; tumors and thickenings of the lungs also induce it. 

(ine Zone ot -canamac dinllmess (ss omet bin es 
decreased from pulmonary emphysema because the dis- 
tended lung extends further over the heart. 

A tympani ti ¢-40 me on perctission over the cardiac 
region is obtained in traumatic pericarditis of the ox, gases 
of puetrefaction accumulating in the pericardium. 

On auscultation one may therefore usually find a bubbling 
or squashy pericardial sound. If these are absent, the tympan- 
itic tone is caused by changes in the lung. 

The percussion of the cardiac region causes the animal 
pain in pleuritis and pericarditis. 

The Auscultation of the Heart. 


Method. The auscultation of the heart may be. practiced by 
platme the right ear just. behind, the lett elbow, the leg being 
drawn forward. In small, lean horses ana in the ox one may also 
listen to the heart from the right side. Small domestic animals are 
placed on a table and examined by means of a stethoscope or 
phonendoscope after the hair has been wetted down. 

Physiology. In the cardiac region and for a varying distance from 
it, two tones may be heard with every heart beat. One occurs simul- 
taneously with systole—which may be felt by placing the side of the 
head against the part—and is called systolic or first heart sound. The 
sound following it is called the diastolic or second heart sound. The 
second heart sound follows the first closely, so that by following the 
relatively slow heart action of the horse, they may easily be dis- 
tinguished. However, when the rate of the heart-beats exceeds 
60 per minute the pause between the first and second sounds is of the 
same duration as that between the second and the first sound, and 
the first sound following it. Differentiation thereupon becomes more 
difficult and so the brachial pulse is felt concurrently. 

Authorities are not as yet agreed as to the cause of the first tone. 
The explanation of Geigel seems most appropriate: for clinical 
purposes. 

A body produces a sound or tone only when its equilibrium is dis- 
turbed, and it is set in vibration due to its elastic qualities. Thus 
heart muscle may be made to produce a tone when made to vibrate. 
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This can occur only during systole, or contraction, or tension, during 
which time the blood has not yet been propelled. The wall of the 
ventricle soon achieves a new equilibrium and vibrates at that point. 
At the same time the atrial valve is suddenly made to bulge, and since 
it is composed of a delicate elastic membrane, is set in vibration 
sooner than is the thick muscular wall. The first heart tone is there- 
fore chiefly compounded of a muscle and valve tone. Neither muscle 
nor valve tone may occur, however, when the contraction is missed. 
If the atrial valve does not close, then the contracting muscle forces 
some blood into the atrium immediately and does not attain its new 
equilibrium, or vibratory focus suddenly, but slowly follows the 
retreating blood. The muscle tone is then absent. The valve tone 
may also be absent when the blood continues to flow past it like 
breath through a whistle causing intermittent vibration. Then a 
sound and not a tone occurs. The tick of a clock is caused by a 
single stroke while the sound of sawing, humming, rasping, rustling, 
etc., is caused by a more or less continuous movement of a body 
whose equilibrium is constantly disturbed. 

In this way we can explain not only the existence of the normal 
first tone as compounded of muscle and valve tone, but we also are 
enabled to grasp the clinically established fact that the first heart 
tone is absent in incomplete closing of the atrial valves. 

In the first heart tone we must also add the factors of vibrations 
of the aorta and pulmonary artery, caused by the sudden access of 
pressure of the blood stream. 

The second heart tone is caused by the tension and complete 
closing of the semilunar valves of the aorta and pulmonary artery. 


The first sound in our domestic animals is duller, deeper, 
more prolonged and usually louder than the second one, which 
is short, not so deep. well defined (sharper). not so loud. and 
at times slightly metallic. There is a great variation in the 
sound produced by the heart in the different animals, and even 
in animals of the same species, the sounds being in one case 
sharper (more metallic) and in another deeper and duller. 
The thickness of the chest walls is also of influence, in animals 
with well muscled chests the sounds are seemingly more muffled, 
duller. The intensity of the tone depends on the force of con- 
traction of the heart. The tones are louder in excited heart 
action, and are obscured by a thicker chest wall and heavy, 
thick coat of hair. By pronouncing the syllables lub-dub one 
can mimic the sounds of the heart. 

I if I I] 
a et 


lub dub lub dub 
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According to Marek the sites of greatest sound intensity 
(puncta maxima) may be diagnostically determined with the 
aid of the phonendoscope or flexible stethoscope (see figure 


Zo, pacer 100), 
Change in Heart-Sounds Due to Disease. 


Both sounds are increased in: 

1. Hypertrophy of the heart, the valves remaining intact, 
(idiopathic hypertrophy ). 

Ze SHeMIIAS: 

o. A thickening -of ‘the lung tissue around the heart, 
producing a better conductor of sound. 

The second sound only is increased: 

When the arteries are greatly distended, not infrequently 
the result of a congestion of the pulmonary circulation com- 
bined with hypertrophy of the heart. 

Both sounds are weakened when the normal heart be- 
comes enfeebled through disease of its parenchyma, or where 
the hypertrophic organ is exhausted. 

Metallic tones occurring during systole are very common 
in anemic animals. In traumatic pericarditis of the ox the 
pericardium containing gas, a loud metallic tone is heard at each 
systole when the heart-muscle is still vigorous. Sometimes the 
sound can be plainly heard the distance of several paces from 
the affected animal. 

This is due to the accumulation of gas in the pericardium 
acting as a resonant mechanism which augments the sound. 

The first tone is duil in heart’s weakness and in myocar- 
ditis, especially noticeable in acute infectious diseases. 

A splitting |~~~|—~~| or doubling |~-~~|—~~| of 
the heart sounds, the condition of the circulatory apparatus 
being otherwise normal, is of no significance. Commonly the 
first sound is preceded by a short tone ~ |—~- |, which is pro- 
duced by the contracting of an unusually well developed auricle. 

Fleart bruits. Heart brurts’are abnormal 
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sounds and are therefore pathological. They are caused 
by the sound producing parts of the organ vibrating for too 
long a time. Endocardial bruits and pericardial bruits are 
distinguished. 

lL. Endocardiatepbrurks: (noises) comes trom 
within the heart and are closely connected with the heart 
sounds. We can distinguish, therefore, systolic bruits and 
diastolic bruits, depending upon whether they occur at the 
first or second sound. If the bruits are produced by anatomi- 
cal changes of the heart itself, they are called organic, other- 
wise inorganic. 

a. The organic or endocardial heart bruits are caused 
either by a narrowing (stenosis) of the atrio-ventricular 
or arterial openings or by alterations on the valves preventing 
them irom «closing “properly (ims utficiency). siney 
form most valuable symptoms in the diagnosis of heart diseases. 

In S:temos ist h'esb nitty Oe cart seat fea aie 
thie =b1.o.0d) p.2.sS'e's* th 6c our fase ved. a0 clue ene 
walls of which are set in vibration. If the stenosis involves 
the atrio-ventricular opening the bruit occurs at diastole, if 
in the arterial openings, at systole. 

Treinsatiiene mey the bral te o.ccuiowa tet ee 
momenthat wich they alvesisnomldtlo pe tain 
consequence of their inability to close a regurgitation of the, 
blood takes place, which produces a renewed vibration of the 
valves, and gives a bruit. If the insufficiency involves the 
atrio-ventricular valves, the bruit occurs at systole; if the semi- 
lunar valves are insufficient the bruit appears at diastole. 

The character of the bruits is varied, they can be buzzing, 
blowing, purring, hissing, humming, sawing, rattling, long or 
short tone. Insufficiency bruits are generally softer than those 
due to stenosis. Heart bruits are made more pronounced 
by an acceleration of the heart’s action, therefore the patient 
should be exercised before examination. 
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( Insufficiency 
lof -an atrio- 
| ventricular 
Systolic bruits |we~~) are characteristic of: valve. 
|Stenosis of. 
an arterial 
opening. 


(Stenosis of 
| an atria 
| ventricular 
Diastolic bruits |——~| are characteristic of:{ opening. 
| Insufficiency 
of “a semi- 
lunar valve. 


Although the bruits originate in different parts of the 
heart, the exact point of origin cannot be determined by auscul- 
tation. In the horse and dog valvular lesions have their seat 
most commonly in the left heart, rarely are they primary in the 
right heart. In the ox valvular diseases of the right heart are 
more frequent than of the left one. The atrio-ventricular 
valves are more commonly diseased than the semi-lunar. 

b. Contrary to the endocardial, organic bruits, the in- 
organic or anemic bruits occur without that any discernible 
anatomical alteration appears at the orifices or valves of the 
heart. Inorganic bruits are systolic, soft, blowing and not 
constant (accidental). They tend to disappear and reappear 
again. Their origin is not well understood. They are nearly 
always noted in anemic animals. 

Presumably the arteries become slack, so that the arterial 
pressure cannot hold its own with ventricular pressure. The 
closing interval does not occur in this case, but the blood flows 
into the arteries immediately at the beginning of systole, and a 
sound instead of a tone occurs. 

eis) very important to, dustimeuish between 
oTeaiive and nore angie heart “bevats obut: i prac 
tice this is often very difficult. As a rule, soft, systolic bruits 
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(they do not occur during diastole) should be very carefully 
estimated. Organic heart bruits are always accompanied by 
hypertrophy and often alteration of pulse, further by a con- 
gestion (stasis) in the pulmonary veins and accordingly an 
increased pressure in the pulmonary artery, whereby the second 
heart’s sound is loud and clapping. 


Fig. 29 


Points at which Endocardial Bruits are most pronounced. 


a. b. —Line of Shoulder. 1.—Left Auriculoventricular Opening. 
2.—Portal. 3.—Pulmonary Artery. 


2, The pericardial wruits. ! hese yiaisedo 
not come from within the heart itself, but are extra-cardial. 
They consist in frictional noises due to the pericardium having 
become so altered that its surface is no longer smooth and 
slippery, but rough and dry. The bruits are characterized by 
being scratching, grating or rubbing, frictional tones not in- 
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timately related to either systole or diastole. Pericardial bruits, 
when present, muffle the regular heart sound. 

A pericardial metallic gurgling or liquid bruit, synchron- 
ous with the heart’s beat, occurs in the course of traumatic 
pericarditis when fluid exudate and gas commingle in the peri- 
cardium. 

Cardiography, i.e., graphic registration of the heart actions, 
and electrocardiography, i.e., registration of the rhythmic action 
currents of the heart, require special! apparatus such as are 
found only in the clinic (see Norr, J., Elektrokardiogramm des 
Pferdes. Dissert. Berlin 1913. B. T. W. 1914, page 549; 
1920, page 197). 

Metallic splashing or squashing pericardial sounds syn- 
chronic with pulse beats, occur in traumatic pericarditis of the 
ox, wherein in addition to fluid exudate, gases are also present 
in the pericardium. 

Test puncture of the pericardium for diagnostic purposes, 
except in the case of the ox (Moussu’s method) is attended 
with some danger. 


Blood Pressure Measurement, Sphygmomanometry. 


Measurement of the arterial blood pressure on intact blood 
vessels is performed with various types of apparatus. For 
anatomical reasons this is more difficult to perform on animals 
than on humans. The cuff is placed on the thigh for the dog, 
sheep and goat, and at the lower end of the proximal third of 
the tail (coccygeal artery) for the horse and ox. In the horse 
the systolic pressure varies between 77.2 and 130.9 mm. Hg; 
in the ox, between 193.7 and 229; in the dog, between 118 
and 158.5; in the goat, between 196 and 211; in the hog, 
between 144 and 180. Blood pressure varies with excitation, 
muscular effort, and in heat with varying degree of filling of 
the digestive tract. Chronic renal inflammations and_ septic 
diseases cause a raise in blood pressure (dog); also in colic, 
febrile conditions and after salvarsan injections (horse). There 
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is a fall in blood pressure in osteomalacia and infectious 
pneumonia. 


Testing the Work Capacity of the Heart and the Circulation 
in General. 


In the presence of certain symptoms (paleness, excessive 
moistness, cyanosis of the visible mucous membranes, sub- 
cutaneous edema, oligourea) it becomes necessary to examine 
the heart carefully not only when the animal is at rest, but 
also during activity and shortly after completion of activity 
(short gallop or trot, 80 to 100 meters). One takes note of 
a possible visibility and more markedly palpable beating of 
the heart against the thoracic wall (pounding of the heart) 
as the expression of a more violent heart action. One also 
notes the frequence of the beats, counting 5 beats at 5-second 
intervals, taking notice of possible changes in the sequence of 
the beats (disappearance of arhythmias, degree of compensa- 
tion of valvular failures). One must also estimate the respira- 
tory rate (cardiac dyspnea). <A strongly pounding, visible 
and rapid heart beat combined with dyspnea occurs in anemic 
conditions and in chronic myocarditis (infectious anemia, and 
foot and mouth disease). 


Diseases of the Circulatory Apparatus. 


Palpitation of the heart (parpitatio cordis) is a nervous, transient, 
greatly increased heart’s action not due to any anatomical lesion in 
the organ. The loud thumping of the heart may shake the thorax 
and be heard a distance from the body. 

Adam Stokes’ disease, heart block, heart dissociation. The action 
of the atria and ventricle do not synchronize, due to interrupted 
conduction of impulses. The normal action of the atria may be recog- 
nized at the jugular veins, where it appears as palpable or visible 
undulations. However, bradycardia may occur as a result of re- 
tarded action of the ventricle. This is not hastened by activity of 
the patient and is brought sharply into relief by application of a 
twitch (Norr). As a result we find dyspnea, staggers, insensibility 
and epileptiform cramps may set in. Atropin has no effect on this 
condition. 

Acute myocarditis. A diffuse parenchymatous affection of the 
heart’s muscle which attends severe infectious diseases. Symp- 
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toms; great weakness and debility, mucous membranes cyanotic, 
high fever, heart’s beat weak, systolic sound muffled. Pulse very 
rapid up to 120 in the horse; small, weak arhythmic, inequal, finally 
imperceptible. Course acute or peracute. Mortality high. 

Chronic myocarditis is one of the chief causes of chronic 
cardiac weakness (insufficienta cordis), which often becomes clin-. 
ically evident only after months or years of its existence. Symptoms 
are: Subcutaneous edema, moist skin, loose conjunctiva, dyspnea, 
bronchial catarrh, digestive disturbances, cirrhosis of the liver, 
albuminurea, pounding of the heart, weariness, and emaciation. 

Acute enlargement of the heart (dilatatio cordis acuta) occurs 
after excessive, unusual activity. General exhaustion is noted with- 
out fever. Mucous membranes are red and vascular; obstruction 
symptoms occur with rapid, small, weak, unequal and irregular pulse; 
heart sound and heart beat spread over a larger area. The first heart 
tone is a hum, the second weak or jumpy. Dyspnea. 

Hypertrophy and dilatation of the heart. Can be present for 
years without visible symptoms occurring. Symptoms: Pulse 
strong, also heart impulse, zone of cardiac dullness enlarged on 
percussion. Later when the heart is greatly dilated and the valves 
can no longer close sufficiently, symptoms of bicuspid insufficiency 
occur; pulse rapid, arhythmic, inequal; heart’s beat sometimes 
palpitating, increased dullness on percussion. Systolic blowing 
bruit, diastolic sound intact or louder than normal. Exercise causes 
dyspnea from pulmonary venous congestion. Termination as in 
chronic valvular disease. Most common heart disease of horse 
and dog. 

Acute endocarditis. Not very common. Fever, greatly ac- 
celerated heart’s action, irregular pulse, intermittent, very small. 
Peart sounds are at first normal, later~systolic bruit. Dyspnea. 
General conditions altered. Prognosis unfavorable. 

Valvular disease, chronic endocarditis. Caused by a chronic 
valvular endocarditis which leads to an atrophy of the valves 
(insufficiency) or to a narrowing of the orifices (stenosis). Fol- 
lowing valvular failure a hypertrophy of the ventricle always takes 
place; in disease of the semilunar valves the left ventricle, in defects 
of the mitral valve a hypertrophy of the right ventricle. The hyper- 
trophy of the ventricle, which is combined with dilatation, is 
compensatory. 

Bicuspid (Mitral) ta'sutiicaenecy. Most common: form 
of heart disease in dogs and horses. Pulse small, irregular. Sys- 
tolic bruit. Diastolic sound clear, loud. Dyspnea on exercise. 

Siwenmosisvol thre Dacuwrsp rd: “(Mitralyava lv es... Rare 
when unattended with insufficiency; an uncommon lesion compared 
with insufficiency. Pulse small and very weak. Diastolic and pre- 
systolic bruits. Great dyspnea. 

fntsutivciencey of the striews pid ya ives) “Rarely 
primary in the horse, mostly secondary to diseases involving the 
left ventricle, leading to hypertrophy of the right heart. In the ox 
frequently primary. Systolic bruits, venous congestion, venous pulse. 

Stenosis of the tricuspid valves. Happens only 
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in the ox and is then combined with insufficiency. Diastolic bruits, 
great venous congestion, dyspnea. 

[nsiriitacremey (0 f th e.a Ot bic ee na fear ede oe 
Full, strong, hopping pulse, pulsation in peripheral arteries. Diastolic 
bruit. Hypertrophy of the left heart. 

Stenosis of the aorta. Mostly combined with insuf- 
ficiency. Harsh systolic bruit. Long-drawn-out, slow, small pulse 
(28-32 in the horse). Hypertrophy, attacks of vertigo during exer- 
cise (work). 

Valyular diseases of; the pulmonary gticein 
are very rare. 

Lenminatron, ota llvalhy wlagr cds ¢'a Ses, in onronic 
heart diseases the hypertrophy and dilatation of the ventricle is 
followed by a relative insufficiency of the valves. Semi-lunar defects 
lead to a relative insufficiency of the bicuspids; bicuspid defects to a 
relative insufficiency of the tricuspids. The special diagnosis of the 
primary lesion is then very difficult. As sequela, finally, the following 
symptoms appear: small, irregular pulse, systolic and diastolic bruits, 
congestion of veins, venous pulse, edemas, dyspnea, albuminuria, 
dropsy, attacks of vertigo, emaciation and great weakness. 

Pericarditis. Mostly a symptom of other diseases. Moderate 
fever, congestion of mucous membranes. Pulse rapid, heart’s beat 
weak or imperceptible, zone of cardiac dullness increased, peri- 
cardial (frictional) bruits, which disappear when fluid exudate be- 
comes prevalent. The pressure of the exudate upon the veins 
causes congestion in jugulars (venous pulse). 

Traumatic pericarditis of the ox. Begins usually with the 
symptoms of an acute indigestion (traumatic inflammation of the 
stomach and diaphragm) which may continue for some time. If 
the pointed foreign body is driven forward, which is commonly 
caused by the expulsive efforts of the abdominal muscles during the 
act of parturition, it usually reaches the heart. The general condition 
of the patient is greatly disturbed, the expression complaining, 
anxious. The animals stand with back arched and held stiffly, do not 
like to lie down, and when recumbent rest continually on the sternum. 
When arising they utter complaints. Temperature variable, external 
(surface) temperature never quite normal. Pulse rapid, artery tense. 
Heart beat cannot be felt, zone of cardiac dullness increased and 
tympanitic when gas has accumulated in the pericardium. On auscul- 
tation in the earlier stages pericardial frictional bruits, heart sounds 
clear, when much exudate is present weak; systolic bruits of a metal- 
lic character in consequence of spasm-like contractions of the heart. 
When putrefactive gases are present the heart sounds can be so loud 
and metallic as to be heard at a distance. Jugulars distended, pul- 
sating (undulating), edema of brisket, neck and throat. Course 
chronic notwithstanding severity of the ailment. Prognosis bad. 

Arterial Thrombosis. Usually seen in the horse. It is often the 
cause of intermittent lameness, which appears often more or less 
exertion. Depending on the site of the thrombosis, this transitory 
lameness occurs in the hindquarters or in an extremity, the skin of 
which feels cool and dry even on exertion. 
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7. Respiratory Apparatus. 


Tie. Wexdimitarion tot athe respirator y 
bracts one wot, the —mostitmportant <r e- 
Sponscibilities OLstiheweterinar tam, frst: because 
it is frequently subject to disease, and secondly from its avail- 
ability to thorough inspection. 

From the complex anatomy of the apparatus, and the 
value of diagnostics of the varied clinical phenomena it mani- 
fests in disease, a searching examination of the respiratory 
tract can only be made by following a definite system. 

The examination would include attention to the following: 

ial bees ipl T avory movements (tes = 
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Me repre a ti: 
Py ire masa das ¢chia-r7e-e'. 
Nes inevvina sal cavities and ad pacent 
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Wiks “Phe «ote i.) 
Nite Sl tres voi ce. 
Vill be vary tgeal regrow, 
Dow dre. 1 120) Chea 
<< he percussion Ot thethorax: 
sey, hea set lLatron of tie thorax. 


1. The Respiratory Movements. 
[ Respirations]. 


The respirations should be examined in regard to fre - 
quency, manner in which produced, and any special 
sounds originating during the act of breathing. These 
three factors help to determine whether dyspnea be present 


or not. 

_ a. Frequency of respirations. To determine the number of res- 
spiratory movements per minute each rise or fall of the flanks or 
ribs is counted. Observing the play of the nostrils is not as certain 
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a method, as these organs can be voluntarily moved by the animal. 
In winter the breath can be seen appearing as steam at each expira- 
tion. The respirations should be counted for at least thirty seconds; 
in restless animals the veterinarian should stand quietly near, count 
several times and take the average obtained as the respiratory 
frequency. 


In birds (fowls) the respirations may be counted while 
the patient stands or sits quietly and unmolested, by noting the 
movements of the flanks and abdomen. 

The smaller the animal the greater the number of re- 
pirations. In one and the same animal the number of respira- 
tions per minute will vary within physiological limits. 

Just after partaking of food, or when the abdomen is 
very full, and especially after exercise, an acceleration of 
respirations is a normal consequence. High atmospheric tem- 
peratures, restlessness and anxiety, also make the breathing 
more hurried. In adult animals standing at perfect rest the 
following number of respiratory movements per minute may 
be taken as the average normal: 


ELOCS Ort, ihe sitet inser oe kare eine cn ete eres ne 8- 16 
OS CON at GPa ty ster ennn emis wise ag gd Me 10- 30 
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A pathological increase in the number of respiratory 
movements (polypnea) is spoken of as dyspnea (see this). 

A decrease in the number of respiratory movements 
(oligopnea) is rarely observed. It is seen in severe brain 
affections (hemorrhage, hydrocephalus, tumors, poisonings, 
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action of septic substances as in pulmonary gangrene), also 
where the anterior air passages are occluded (stenosis), which 
is combined with a pronounced inspiratory tone. Oligopnea 


Fig. 30 


Normal Respiration Curve. 


associated with respiratory noise is always a sign of severe 
illness. 


b. Physiology of respiration. When an animal is at 
perfect rest, the respirations are -produced by the ‘action of the 
diaphragm. The contraction of the diaphragm produces a dila- 
tion of the thorax. When the muscle contracts it flattens and is 
drawn backwardly, the false ribs becoming elevated. Notwith- 
Swami esti - wie Cid phir acim is) stre tic hed 
tram vets ela betwee en. the thoracic and ab.- 
dO iushih cule SCraeer ters. Ghtts 170, th Yr alent, Or ied OLe'S, ~ 1. Ot 
CAM Scer ries Los its) < Oke Il See b tO. tO -a Dp pF ©-a-e hi 
each other, for the reason that the intestines keep it con- 
tinually forward, which produces a drawing anteriorly of the ribs 
rather than to! “cause them to, approach—the anedian » line On 
Me TCOMER te Ost stesine: Ou, pres as, t ie ala trom ‘0.1 y the 
ribss with. the-dorsal“~wertebrae: the forward 
Movement. GF -them -1e<acconpanired “by ) a -rota- 
tion. The diaphragm dilates the thorax in that it draws the ribs 
forward and rotates them outward at the same time. 

The expiration follows the relaxation of the diaphragm, 
the ribs drop back and the abdominal viscera push the diaphragm 
back to its resting position. Expiration is appreciably helped by 
the elastic retraction of the lungs. Expiration immediately follows 
inspiration and is of longer duration (relationship of inspiration to 
expiration time is 1 to 1.8). Both proceed rapidly at first and then 
slow down progressively. In quiet breaking there is a short pause 
between an expiration and the subsequent inspiration. 


1. The normal rhythm of the respirations can be patho- 
logically altered in that: 
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The inspiratory movement lasts too long, 
the free entrance of air, being prevented by stenosis of the 
respiratory passages (inspiratory dyspnea). 

2. Theserpiratory act. lasts) bo 02 Lowe sinesre 
laxation of the diaphragm not sufficing to a complete expira- 
tory movement (expiratory dyspnea). 

As the respirations are in a measure controllable by the 
will, which depends upon the cerebrum, excitement or inflam- 
matory conditions occasioning either irritation or depression 
of this organ can bring about marked change in the rhythm 
of respiration. The value of these changes to diagnostics 1s 
limited. 

A peculiar change in the rhythm and intensity of the 
respirations, occurring in cycles, is noted in severe intoxications 
and infections. It is known as Cheyne-Stokes respirations. 
Following a pause in the respirations the breathing progres- 
sively increases in frequency and intensity to dyspnea. It then 
slowly subsides until another pause when the cycle is repeated. 

Syncoptic or exhaustion respiration. Respirations are 
deep at first and then become shallow. ‘There are pauses of 
varying duration between breaths. 

2. The intensity (depth) of the respiration is not marked 
in healthy animals standing at rest. The alae of the nostrils 
are hardly moved and the ribs but slightly raised. The in - 
tensity is increased by exercise; if it is augmented 
and the animal at rest, it denotes disease. The horses dilate the 
nostrils trumpet-like, dogs open the mouth (pant) and pro- 
trude the tongue. The movements of the ribs and flanks are 
pronounced. The development of the intensity agrees with 
the degree of dyspnea. There are fewer deep breaths per 
unit of time and more shallow breaths, since they do not 
require as much time. 

The volume of single respirations in the horse at rest 
varies from 1.5 to 5.0 liters; average, 3. The volume per 
minute for an average frequency of 11 respirations in 18 ta 
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50 liters; average, 32. After activity the volume is 34 to 68 
liters per minute; average, 46. This increase is due to greater 
frequency of respirations and not to increased volume of the 
individual respirations. 


The intensity is diminished when the pleura, chest wall or 
diaphragm is diseased and painful. 


ihe intensity/can become a22symmetrical 
in that one side of the thorax undergoes a deeper or more 
rapid movement than the other side. This is seen in painful 
unilateral pneumonias or pleurites. 


3. When the rhythm and intensity of breathing is nor- 
mal and the ribs and abdomen are moved with even regularity, 
the type of the respirations is spoken of as costo-abdomunal. 
If the respiratory movements are produced principally by the 
auxiliary muscles of breathing, which dilate the thorax, the 
type becomes costal. The costal type is seen to occur where 
air can not pass freely into the thorax or where the diaphragm 
or adjacent organs are diseased. (Abdominal tumors, ascites, 
tympanitis, large accumulations in the first stomach of rumi- 
nants or in the large intestine of the horse.) 


When the abdominal muscles are more active in produc- 
ing the respiratory movement than the thoracic muscles the 
type of breathing becomes abdominal. The abdominal type 
prevails when painful conditions of the chest wall are present 
and where expiration is difficult, as in pulmonary emphysema 
(heaves). 


4. There is sometimes observed in animals a condition 
corresponding to hiccoughs (simgultus) in man. It is charac- 
terized by a rhythmic, spasmodic contraction of the diaphragm 
(abdominal pulsation) with which a jerky movement of the 
thorax in the hypochondriac region occurs. Occasionally it is 
accompanied by a dull sound. Its rhythm is synchronous with 
neither the heart’s beat nor the respirations. The latter, how- 
ever, are temporarily arrested by the spasms. Singultus is 
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usually temporary and probably due to a diaphragmatic neu- 
rosis. 


c. Respiratory Sounds. 


The respirations of healthy animals are performed noise- 
lessly. Only occasionally do they voluntarily emit audible 
sounds during the act of breathing. 

Physiological Sounds. When excited suddenly by per- 
ceiving peculiar looking objects, strange persons, unaccustomed 
odors, etc., horses and cattle snort by violently and noisily 
forcing air through the dilated nostrils. Horses of lively tem- 
perament usually snort when led at the end of the halter. 
Horses blow their noses by causing a forced expiration which 
is accompanied by a vacillating noise. As in man, dust or 
mucus is thus removed from the nasal organs. Fat, rough 
coated dogs pant when the weather is warm even when they 
are at rest. While performing hard work or during forced 
exercise the breathing is rapid and deep; the air passing in 
and out the dilated nostrils at each in- and expiration produces 
a perceptible puffing sound. Spirited horses while being ridden 
at a gallop, emit a blowing expiratory sound every time the 
forefeet come in contact with the ground. As they spring for- 
ward they take a deep inspiration, and before alighting a deep 
expiration. 

A yawn is a long-drawn-out, deep inspiration taken with 
the mouth held wide open. The inspiratory muscles assist in 
producing it. Dogs usually emit a characteristic sound. 

Pathological Sounds (stridores). When the respiratory 
apparatus is diseased the following pathological 
sounds may occur: 

1. The wheezing or blowing sound which is stenotic in 
its character, emanates from the nasal cavities. It is more pro- 
nounced at inspiration, and results from a narrowing of the 
nasal chambers due to the presence of tumors, swelling of the 
alae of the nostrils, septum or chonchae, enlargements of the 
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turbinated bones or fractures of these bones, fractures of the 
nasal bones, or deposits of exudate on the mucous membrane. 
Depending upon the condition of the mucous membrane, the 
stenotic sound may be accompanied by either moist or dry rat- 
tling noises. ? 

2. “The Mucous Click” (klatschender Nasalton) is a pe- 
culiar metallic, short expiratory sound first described by Dieck- 
erhoff. It occurs during an inspiratory-expiratory dyspnea if 
the nasal mucous membrane is very moist. At a forced in- 
spiration that part of the nasal! mucous membrane which unites 
with the skin of the false nostril, is sucked against the opposite 
wall to which it adheres for a moment; when an expiration 
takes place this adhesion is broken, causing a metallic “slap- 
ping” tone to be emitted. This sound is of no significance. 

3. Sneezing is an explosive expiration through the nose, 
which originates reflexly from irritations to the nasal mucous 
membrane, It is heard in rhinitis (nasal catarrh) or when 
foreign bodies enter the nasal cavities. Sneezing only occurs 
in the dog, cat, fowl and sheep (distemper of dogs and cats, 
diphtheria of fowl, oestrus larval disease of sheep). 

4. Snoring takes place when the act of breathing is ef- 
fected through the open mouth, the soft palate undergoing a 
fluttering motion. In swine and dogs it occurs when the lumen 
or the nasal cavities is contracted by swelling or thickening of 
the mucous membrane. Snoring is also noted in the ox when 
the retro-pharyngeal lymph glands are swollen or enlarged; 
further in the course of parturient paresis. Horses under 
chloroform sometimes snore. 

5. Ratitling is a stenotic laryngeal sound which occurs 
when the vocal cords are relaxed. It is heard in severe inflam- 
mations of the larynx or of the neighboring pharyngeal mucous 
membrane ; phlegmon of the pharynx and edema of the glottis. 

6 “ite most important *pavioloeical res 
piratory tone is the stenotic’ laryngeal tone.  Nor- 
mally the sound emitted by the larynx is a soft stenotic sound 
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audible when the ear is placed over the organ. [It can be imi- 
tated by pronouncing the German “ch”.] If the lumen of the 
larynx is narrowed, the noise becomes loud. It is most fre- 
quently heard in the horse, and is one of the characteristic 
symptoms of roaring. 

Ordinarily the tone is emitted when the respirations are 
increased during exercise, but in cases where the lumen of the 
larynx is much diminished, it may appear when the patient is 
BUEL Cot 

The character of the tone will vary from whistling to a 
pronounced hoarse or roaring sound. 

Besides it may be due to a firm swelling of the laryngeal 
mucous membrane (phlegmonous laryngitis, strangles), tumors 
in the larynx or its neighborhood which prevent the free en- 
trance of air. 

7, Loud rattling noises [garglings] are heard when the 
larynx or the trachea contains loose masses of mucus. 

8. Groaning (moaning, grunting) is heard when a long 
inspiration is followed by a prolonged, audible expiration 
through a partially closed glottis. The sound is emitted only 
at expiration. Groaning is not necessarily a sign of disease, 
for it often occurs in healthy animals, especially cattle after 
a full feed or when pregnant. Groaning is produced by the 
pressure of the distended abdominal organs upon the dia- 
phragm, shortening the expiratory moment, which the animals 
seek to retard by partially closing the glottis. 


d. Labored Breathing, Dyspnea. 


bhev collectives ternidys pied iss applies 
to wess.entialiwdeViati0 0 sieet DOM st ite warn a 
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movements, and the occurrence of accom- 
panying pathological sounds, When the ani- 
mal is at rest at average temperature, conditions are consid- 
ered normal. 
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Physiologically a dyspnea occurs whenever the blood flow- 
ing through the respiratory center contains an abnormal amount 
of CO,. Accordingly, anything which increases the quantity 
of CO, in the tissues, or interferes with the exchange of gases 
in the lungs, can cause a dyspnea. 

Clinically the presence of dyspnea is recognized: 

I. .If the respirations are accelerated (altered in 
number), and the increased frequency is not attended 
with change in the manner of breathing the dyspnea is simple. 
This is true only when there is no interference with respira- 
tion. 

In sick horses the volume of single respirations varies 
from 1.3-2.4 liters; average 1.7. The volume per minute is 
36 to 50 liters; average 41. The volume of individual respira- 
tions is appreciably smaller; the increased rate in this case in- 
creases the volume per minute. 

In the horse, for instance, the number of respirations can 
exceed 80-100 per minute and be superficial, only the nostrils 
becoming dilated. 

If the dyspnea is severe, however, the intensity of the 
respirations is increased. 

Simple dyspnea appears: 

In fever; the degree of respiratory frequency eopence 
upon the severity and nature of the disease. 

In all conditions which make the respiratory act painful: 
diseases of the pleura, diaphragm, thoracie wall, peritoneum. 

Where the breathing surface of the lung is decreased or 
where the organ is prevented from properly expanding: pneu- 
monia, pulmonary tuberculosis, abdominal tympanitis, ascites. 

In diseases of the heart which have a congestion of the 
blood in the lungs as a consequence. 

II. Ji the respirations are labored (altered in 
quality), though the frequency may be normal, aggra- 
vated dyspnea. The occurrence of respiratory 
Motsesolo always tidicates: 2. “dititoewlkts:. in 
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breathing. Depending upon whether the expiration or 
inspiration is difficult, an expiratory or imspiratory dyspnea 
is distinguished. 

The-inspiratory dyspnea. Ty theventrancesor 
air into the respiratory organs is made difficult, the animal 
seeks to overcome the condition by taking forced inspirations. 
Not. 50 nA yanis tiem ed ap bare in era Di cute 
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Pure Inspiratory Dyspnea in Case of Bilateral Paralysis of Larynx. 
The Breath Is Slowly Drawn In, Accompanied by a Strong 
Shaking of the Thorax. 


Ma del sy" Ot eat Seedy fads: Ph a sy) dt ec ee 
Cail led“ sctio Apiary. ~ Chese miscles ares) thes sernatus 
magnus, serratus anticus, external intercostals, levatores, cos- 
tarum, scalenus. The following clinical symp- 
CO nus) Chak acres ice) alley. olism 

The nostrils are widely distended; dogs, fowls, cattle and 
swine breathe with their mouths open. Dogs sometimes close 
the jaws and breathe through the lateral commissures of the 
mouth, sucking 1n the cheek at each inspiration. The head 
and neck are extended horizontally, the larynx is retracted, 
the ribs greatly elevated and rolled forward. The forelimbs 
rae spread far apart and the elbows turned out so that the 
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serrati and pectoral muscles can better come into play. 

If, in aggravated inspiratory dyspnea, the air enters the 
lung very slowly, notwithstanding that the ribs are greatly 
elevated, and the thorax is distended to a degree which does 
not correspond to the quantity of air passing in, a suction 
pressure will occur, which can be recognized by a sinking of 
the lower anterior thoracic wall—particularly of its intercostal 
spaces. 


Lispiratory dyspnea is observed. 


In a pure form in bilateral paralysis (paraplegia) of the 
larynx and in severe cases of unilateral paralysis of the organ 
(hemiplegia, roaring), It is characterized by the above cited 
inspiratory dyspnea and the occurrence of a stenotic laryngeal 
bruit. In less severe cases of roaring this symptom can only 
be brought out by exercising the patient, The act of expira- 
tion is performed without difficulty, 

In less pure form where a stenosis of the nasa! passages, 
pharynx, larynx or trachea exists due to inflammatory swell- 
ings, tumors, etc. In such cases a stenotic sound is emitted at 
each inspiration and the expiration is more or less difficult. 

In diseases of the bronchi and lungs preventing the free 
entrance of air: bronchitis, pulmonary edema, pneumonia. 

Where the principal respiratory muscle, the diaphragm, 
is inactive: rupture or inflammation, tympanitis. 

Expiratoty dys pavéea appears when the exit’ of 
the air from the lung is made difficult. In this case the ex- 
piration ensues not alone passively, but the accessory. 
expieatory-inuse les actively via ssast.. 2. The 
muscles aiding expiration are: the abdominal muscles (ex- 
ternal and internal oblique, straight abdominal muscle), the 
intemal intercostals and triangularis. 7 Amex piratory 
dy spilea jis -srecopnazed bythe Pollowrme 
symptoms: The expiration is prolonged and is attended 
with pronounced movement of the abdominal wall (pumping 
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of the flanks). At first, a limited sinking of the thoracic walls 
ensues from a relaxation of the diaphragm, then the abdominal 
muscles become active (contract) and a furrow is formed 
along the course of their insertion to the costal cartilages— 
the so-called “heave line.’ The passive and active moments 
of expiration can be plainly distinguished from each other, so 
that the movement of the flank appears to be a double pump- 
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Inspiratory and Expiratory Dyspnea in Case of Inflammation of the 
Lungs or Thoracic Wall. 


ing. The back is elevated at expiration and sinks during in- 
spiration. At the moment of expiration the anus is greatly 
protruded. When the abdomen is well filled, these symptoms 
appear more prominently. 

[xpiratory dyspnea occurs : 

In vesicular and interstitial emphysema. 

In chronic bronchitis and peri-bronchitis. 

Where the lung has adhered to the costal wall. 

A mixed dyspnea is present when accelerated 
respiratory frequency is combined with difficult inspiration and 
expiration (inspiratory and expiratory dyspnea). It is the 
most common form of dyspnea and attends al! severe diseases 
of the respiratory tract (pneumothorax, hydrothorax) and also 


those diseases which have no primary seat but whose course is 
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accompanied by a severe intoxication of the blood with CO,— 
as in many of the infectious diseases. 

In pronounced mixed dyspnea there is a marked flapping 
of the nostrils. At the beginning of inspiration both wings 
(medial and lateral) are greatly distended. At the end of the 
inspiratory movement they again collapse. However, the forced 
out-flow of air at expiration, which immediately follows, forces 
the medial wing, which is in its path, outward and upward 
causing a second movement of this wing to occur. 

According to the seat of the respiratory obstruction one 
speaks of a nasal, laryngeal, tracheal and pulmonary dyspnea. 


II. The Breath. 


An examination of the exhaled air is of diagnostic impor- 
tance in many morbid conditions. Normally the air is emitted 


bieres 99 
i ig, ow). 


Expiratory Dyspnea in Case of Emphysema Pulmonum. 


from the nostrils in two odorless currents of equal size. The 
two deviations from the normal are: e: 

a. Change in temperature. ‘This may be determined, as- 
suming previous practice, by placing the backs of both hands 
before the nostrils. Increased temperature is found in febrile 
diseases and in inflammatory processes of the air passages. 
A distinctly lower temperature is found in cases of lowered 
body temperature (anemia and collapse). 

b. The ar currents from both nostrils are not of equal 
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size. Where one of the currents is smaller (of less volume) 
than the other at .points*4o0%a marnowine woes we 
nasal passage of that side. Not infrequently a Dlow- 
ing sound accompanies the inspiration. The passages may be 
constricted by thickenings or swellings of the mucous mem- 
brane or by tumors. 

The size of the air current is tested by holding the back 
of the hand before the nostril. A more precise method is to 
hold down the nostrils, under equal conditions for both sides. 
In cold weather the size of the air current can easily be seen. 

c. The breath has a bad odor. A bad odor from the 
nostrils is always a sign that putrid decomposition is taking 
place in the air passages. It may emanate from various parts 
of the respiratory tract. The odor is either putrid (fetid) or 
carious. It is observed: 

Where stagnant masses of putrefying exudate are in the 
turbinated bones, sinuses, guttural pouches, or even on the 
mucous membrane of the upper air passages and bronchi. 

In putrid decomposition of tumors in the air passages. 

In suppuration or necrosis of the bones of the head bor- 
dering on the air passages: Suppuration in the tooth alveoli, 
dental caries, necrosis of the turbinated bones. 

In gangrene of the lungs. 

It is always important to determine where the 
odor originates. At first we should be clear.as to 
whether it really comes from the nose or from the mouth. 
When the mouth is closed, this is usually not difficult ; in doubt- 
ful cases the odor of the saliva can be tested. The safest 
way is to make an examination of the buccal cavity, especially 
of the teeth. When the alveoli of the upper molars are dis- 
eased, a carious smell is emitted from both the mouth and nose. 
(See Examination of the Mouth.) 

If the offensive odor has been found to come from the 
expired air, it is then necessary to locate the part of 
the respiratory apparatus at which the decomposition is tak- 
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ing place. For this purpose we should first determine whether 
or not the odor is equally offensive from both nostrils. When 
the odor from one nostril is more prevalent than from the 
other, the process of decomposition has its seat in the nasal 
cavity of that side, and usually it is accompanied by a unilat-. 
eral nasal discharge, bulging of the facial bones and swelling 
of the submaxillary lymph glands. 

The examination of the upper molar teeth of that side 
should never be neglected. 

When the odor is equally offensive from either nostril, 
the putrid focus is as a rule contained in the lung, more rarely 
in the pharynx, larynx or trachea. 

Pimtrrd decomp ocition inthe line ts. not 
alweayoe ro be -ascriped=4 oOo. pulmonary. gan = 
Srene. Lor Wot .tinarequientily a decomp esi - 
tionof exudate inthe bronchi, (fetid bronchitis) 
RS. Paneisesn yt, 

The presence of elastic fibres in the nasal discharge speaks 
for pulmonary gangrene. 

In acetonemia of the ox, the acetone can be plainly smelled 


in the expired air. In ascariasis of calves there is an ether- 
chloroform odor. | 


III. Nasal Discharge. 


Only in the ox a slight nasal discharge is seen to occur 
in health, which the animal usually removes from the nostrils 
with its tongue. In the other animals the appearance of a 
nasal discharge is always a sign of disease, and one of con- 
siderable diagnostic importance. It can accompany all dis- 
eases of the respiratory tract which are exudative in character, 
such as catarrhs of the nasal cavities, sinuses of the head, 
throat, larynx, trachea, bronchi and lungs. In these cases the 
discharge is the product of the disease. Sometimes the dis- 
charge comes from the digestive tract, from the mouth or 
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pharynx, more rarely from the gullet or stomach, when it con- 
tains substances such as food particles, water or saliva. 

The character of the nasal discharge depends upon the 
organ from which it comes and the nature of the disease pro- 
ducing it. We should bear in mind that the ox, sheep, goat 
and dog usually lick off the discharge, hence it is not so notice- 
able in these animals as in the horse. 

To correctly judge nasal discharge the following should 
be considered : 

a. One-sided nasal discharge shows the presence of a 
one-sided affection of the nasal cavity up to the choanae, of 
the sinuses or of the guttural pouch. In disease of one side 
of the velum palatinum and the upper pharynx, the discharge 
is also one-sided. 

b, The quantity, which will vary greatly. The dis- 
charge is slight in catarrhs that are neither very diffuse nor 
severe. In tuberculosis, notwithstanding the severity of the 
case, there is little discharge because what little exudate appears 
upon the surface of the mucous membranes is removed by 
coughing and eventually swallowed. 

The discharge is copious in strangles and in diffuse cattarhs 
of the upper air passages and bronchi. 

Of special importance is the variation in quantity of the 
discharge. In some cases a copious amount of discharge is 
ejected when the head is suddenly lowered [unreining after a 
drive], while for a day or more there is present either no dis- 
charge at all or only a very slight one. This symptom is char- 
acteristic of catarrhs of the frontal and superiormaxillary 
sinuses and of the guttural pouches. 

c. The color. The color of the nasal discharge de- 
pends upon the character of the inflammation, and also the 
presence of foreign mixtures. It will vary from colorless to 
grey, white, yellow, red, brown or green in all their different 
tints. During the course of a disease the color of the nasal 
discharge will change with the character of the inflammation. 
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A serous or mucous discharge is usually colorless; a purulent 
discharge is grey or yellow or may be of a greenish hue. 


A colorless and clear discharge is noted in serous and 
mucous catarrhs. 

A grey discharge is due to the admixture of epithelial 
cells; if leucocytes appear in it the color is greyish-white; if 
red blood corpuscles are present a greyish-yellow or even 
yellow color is given to the discharge. 

A green discharge is usually due to an admixture of the 
chlorophyll of the food, deglutition being difficult. Food par- 
ticles are always present in such cases. In rare instances a 
greenish tinge is seen, due to decomposed blood coloring matter 
being present in the discharge. 

A yellow, rust-colored |“prune juice’| discharge is seen 
in hemorrhagic hepatization of the lungs (contagious pleuro- 
pneumonia of the horse). It is due to an admixture of blood 
coloring matter. 

In rare instances a rusty brown nasal discharge is present 
in severe catarrhal affections of the anterior respiratory pas- 
sages (strangles, pharyngitis). 

A bloody discharge (epistaxis) is observed only when 
blood in toto is present. It may be due to: 

Finger-nail injuries to the mucous membrane of the nose 
or fractures of nasal bones. In the dog the presence of 
pentastomum tenioides may lead to bloody nasal discharge, and 
in sheep the larve of cestrus ovis. 

Ulcers; glanders; bleeding tumors in the nasal cavities. 

Nasal hemorrhages may attend anthrax in the ox, purpura 
hemorrhagica, or very severe cases of contagious pleuropneu- 
monia of the horse. 

The discharge may consist entirely of blood, or simply of 
an admixture of blood. If the hemorrhage is from a nasal 
cavity, it is unilateral, the blood appears fresh and incompletely 
mixes with any other discharge present. If from the lungs, 
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it is more or less foamy and in the trachea one may hear moist 
rales. 

d. The consistency of the nasal discharge depends 
upon what it contains. It may be serous, mucous or mucil- 
aginous, with varied intermediations. It may also be foccu- 
lent, clumpy, or contain great masses of adhering exudate. 
In the beginning of a catarrh the discharge is serous (clear), 
but by admixtures of mucus it becomes mucous and loses its 
transparency from the quantity of epithelial cells it contains. 
Its color is then grey. When an admixture of pus is present 
the discharge assumes more of a cream-like consistency and 
its color changes to greyish-yellow or yellow. A discharge of 
pure pus only occurs when an abscess ruptures into the nasal 
cavity. 

A. claim py, butter mitlkeli ke <dis ¢ hammke =r 
observed in chronic catarrh of the sinuses of the head because 
the exudate has been retained for a time. 

Adie rineimasses 0 i,eccdate are secieit etl 
theritic, croupous, or fibrinous inflammations. 

e. The odor. The odor of the nasal discharge be- 
comes foul, putrid or carious from decomposing processes. 
In such cases the breath is also tainted. For the determination 
of the seat of the disorder, what has been said concerning the 
odor of the expired air applies. 

f. Foreign admixtures. Most commonly we observe 
air bubbles of large or small size which cause the discharge to 
appear as foam. 

Fine foam. When the discharge comes from the smaller 
bronchi in pulmonary edema and bronchitis, the foam is com- 
posed of small air bubbles of equal size. When there is much 
foam the discharge is white in color. Horses suffering from 
chronic bronchial catarrh after exercise show a white nasal 
discharge partially made up of fine foam. 

Coarse foam. This is not infrequently unilateral and con- 
tains an admixture of food particles. It comes from the mouth 
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and consists in part of saliva. The air bubbles are of unequal 
size. Coarse foam is symptomatic of paralysis of the pharynx, 
pharyngitis (fungus poisoning). 

When food particles alone make up the nasal dis- 
charge, it is a sign that vomiting has taken place. The dis- 


Fig. 34. Egg of Pentastomum tenioides. 


charge is then not foamy, is of acid reaction and contains no 
admixtures of exudate. 

MN Meet OsS CO pi Cal sexaniination ol, the nasal 
discharge is rarely of practical value. It may sometimes be 
of use to determine the presence of the embryo or egg of 
Strongylus filaria in the lungs of sheep or of Pentastomum 
taenioides in the nasal passages of the dog, or in fetid nasal 
discharge, the elastic fibres. 

line sesxanaiiation for pathogenic micro - 
organisms yields positive results only in exceptional cases. 
The7tuberele bacilli are one of these exceptions as their char- 
teristic way of accepting stains serves to identify them micro- 
scopically. 


IV. The Nasal Cavities and Adjacent Sinuses. 


1. The external appearance of the facial bones will 
readily betray any deformity. Circumscribed enlargements 
are due to tumors and a bulging of the sinuses in chronic 
catarrhs. Diffuse enlargements attend rachitis and osteoporosis, 
“big head.” Depressions have a traumatic origin. Swellings 
appearing at the nasal openings and nostrils are common in 
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purpura hemorrhagica. Tumors (atheromas) are frequent 
in the false nostrils. 

The "specitic. «pa tiovocs cal seco Deda 
which occur about the lips and nose are the pustules and ulcers 
which attend contagious stomatitis, the por pustules of sheep 
pox, and the vesicles on the muzzle of the ox and snout of 
swine suffering from foot and mouth disease. 

When a nasal discharge has existed for a long time, the 
integument of the nose and lips over which it flows loses its 
pigment. The white streaks thus formed speak for the chronicity 
of the discharge. 


Many animals, in various diseases, show evidence of an 
irritation of the nose by rubbing it against the foreleg or ribs, 
sneezing and snorting, shaking the head (distemper of dogs 
and cats, pseudorabies and parasites in the upper air passages). 

2. The examination of the nasal mucous membrane. 
The nasal mucous membrane is available to inspection only in 
the horse. Local lesions occurring on it are often of great 
diagnostic importance. 


Method of examination. The head of the animal should be 
elevated and the inner cartilaginous wing of the nostril grasped 
between the thumb and middle finger which draws it upward and 
outward; the extended index finger is then inserted under the outer 
wing, which it distends. 

If an assistant is at hand, he can then raise the head of the 
animal, leaving the operator free to use his whole hand to perform 
the task previously assigned to his index finger. If the horse’s head 
can be placed in the light, that is sufficient for ordinary observation; 
otherwise an especially large eye-mirror, or a reflector lamp, or 
flashlight may be used. 

Judgment of the nasal mucosa is difficult because only the sur- 
face is seen. It is always dirty or bluish pink, often spotted. The 
surface is uneven, showing punctiform pits in the veritral angle at 
the border between the outer skin and the mucosa. ‘Che orifice of 
the lachrymal canal, of approximately the circumfer2=nce of a pea, 
is there. 

a. Discolorations, J/ndistinct, punctiform, or ramiform redness 
is not infrequently seen in acute and chronic catarrhs: they are due 
to the peculiar anastomosing of the capillaries and are of no diag- 
nostic value. 

The mucosa is usually pale in inflammatory conditions because 
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the subjacent veins no longer shine through. The same is true in 
anemia. 


Deep redness is mostly the result of hemorrhages in the 
mucous membrane. They appear mostly punctiform and can 
be as large as a ten-cent piece, they are well circumscribed 
and of round form (petechiae, ecchymoses). When they 
become confluent, the redness is diffuse or appears in irregu- 
lar streaks. Petechiae are most commonly seen in purpura 
hemorrhagica, but may also occur in severe anemia 
(rare) and in leucemia. The spots, which are at first dark 
red, soon fade and assume a brownish hue. Suffusions are 
observed in septicemic diseases: anthrax, septicemia. 

be Dweltine-o1 the masa) mw oO us mm € m'- 
brane is characterized by the normal surface of the mucous 
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Examination of the Mucous Membrane. 


membrane, which is granular from the many glands it contains, 
becoming firm and smooth. As the membrane is usually tense, 
the swelling is not marked. Its origin is inflammation, there- 
fore the surface appears turbid. 
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Circumscribed swellings may be seen in urticaria, glanders 
and spotted fever. 

Chronic, connecitve tiss ie “timeke imegs 
are most commonly made manifest by irregular, wart-like 
prominences which show the characteristics of scars. 

c. Wounds. in*the mtucotus meno fame tare 
usually at the lowest part of the septum, and are very often 
caused by finger-nails, sharp straws and the like. 

d. Nodules from the size of a millet seed to that of a 
peppercorns almost  exiclisi wel yas ct emdeee han 
ders. Exceptionally they result from contagious stomatitis, 
but in such cases like nodules are to be found in the mucous 
membrane of the mouth; also in follicular rhinitis, tuberculosis 
and actinomycosis. Mucous flakes are not to be confused with 
papules. One should therefore always dab the suspected papule 
with a cotton pledget. 

e: (Ulcers; S3N ext to nodules® aWiheers no ml 
Phe sO St" 1) PO.bla nieenc Cid CHM me pial) eae 
nosing glanders, Glanders ulcers have jagged bor- 
ders circumscribed by rounded, elevated walls. The base of 
the ulcer is sunken, uneven, grey in color, and of lardaceous 
appearance. ‘The favorite seat of the glanders ulcer is on the 
medial border of the inner cartilaginous wing of the nostril, 
hence this place should always be examined, 

In rare cases ulceration of the nasal mucous membrane 
also attends stomatitis and purpura hemorrhagica. For dif- 
ferentiation the concomitant symptoms must be considered, 
such as ulcers on the buccal mucous membrane, petechiae, etc. 

Verye Supe rirciads pitt ines. wei ee ee 
borders—not rounded nor red colored — represent the 
catarrhal or erosion ulcer. 

f. Cicatrices at the lower end of the nasal septum are 
mostly the result of previous wounds. They are often curved 
( (as if made with a finger-nail. Glanders cicatrices are as 
a rule more or less star-shaped. 
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g. A narrowing of the nasal passages and the pres- 
ence of tumors may be determined by the use of a hard rubber 
sound such as is furnished with the Polansky-Schindelka lar- 
yngoscope. [An ordinary urinary catheter serves the same 
purpose.}| The sound should be passed beyond the posterior - 
nares. In thorough-breds the nasal cavities are usually larger 
than in coarsely bred horses. Wherever there is unilateral 
nasal discharge and wheezing, blowing respirations present, 
the nose should be sounded. 

The nasal passage of the thorough-bred horse is usually 
larger than that of even large draught horses. 

3. The examination of the sinuses of the head is often 
of importance and should be made whenever a chronic nasal 
discharge exists, especially when attended with an unilateral 
bulging (enlargement) of the facial bones. Mere enlarge- 
ments can be defined by palpation. . [he presence. of exu- 
dates in the sinuses can sometimes be determined by percus- 
sion. The normal percussion sound of the sinuses is full, but 
when they are filled with exudate or tumor masses, it becomes 
fat Wome state Sinlses-atre only. partially 
pebbecd the per Cus 5.0 has O1Lnd=1s nit changed: 
Negative results from percussion, therefore, do not exclude 
ine preserice of extidate, 

In the ox affected with catarrhal fever, percussion of the 
frontal sinus and horse causes pain. 


V.—The Submaxillary Lymph Glands. 


Although these glands do not properly belong to the 
respiratory apparatus, the examination of them is significant 
in the horse. In this animal especially, the glands become 
sympathetically diseased when pathological conditions exist 


within the domain of their lymph vessels. 


Anatomy. The lymph vessels from the nostrils to the ethmoid 
bone carry their lymph to the submaxillary glands, a small glan- 
dular packet as broad as and a little longer than a finger lying on 
each side of the intermaxillary space. They begin at the point where 
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the inferior maxillary artery passes under the ramus of the lower 
jaw, and extend forward to the angle of the chin where each unites 
with its fellow of the opposite side. Each lobule is of about the size 
of a small bean. In horses of coarse conformation the intermaxillary 
space is often filled without the glands being swollen. 


AS SO.On aso att abSarpLri1on. 0 Lo1tT ita dor 
intfectiotls .SUbpstsrces .| Dactedic eecamece 
place tn the réesion-drained Dy the lym n 
vessels ob shes 6 ui tua Sila hay eo 1 oe See 
organs beconre secondariby diseaceds tne 
primary disease usually has its seat in the mucous membrane 
of the nasal passages or sinuses. An examination of the glands, 
therefore, is of great significance in determining the pathological 
condition of these mucous membranes. 

In making the examination the following points are to be 
considered: 

a,, dss sone Oraare both .o lia nidise emia oe Get ee 
acute infectious catarrhs the glandular swelling is generally 
bilateral; in glanders frequently unilateral and in tumors in the 
nasal passages, bad teeth and chronic catarrh of the sinuses, 
lie1S eds aeclle) oiniateral 

b. “sizerand*form of the elandiubar Sw eide 
ing. Many or a few of the lobules may be enlarged to the 
size of a bean, pigeon or hen’s egg, depending upon the pri- 
mary disease in the mucous membranes. Acute swellings are 
smooth; chronic swellings lobulated (nodular), which is espe- 
cially marked in glanders. 

Well marked, clearly defined, smooth enlargements of 
individual lobules are observed in leucemia (a hyperplasia), 
and when malignant tumors are developing in the glands. 

ce. Consistency of the swollen -eiamds «ithe 
swelling is soft in serous, tense and firm in cellular infiltration 
of the glands. Acute ditiuse swellings %sctrane 
Slesjrorben ibead to “6p pit ari so dieses ke 
which can be determined by fluctuation. In glanders diffuse 
abscess formation never occurs in the glands; only rarely does 
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a small purulent focus (farcy bud) appear in the skin over 
the “sland. farm; hard enlkareements~<are always 
due to some chronic irritation and consist of connective tissue 
proliferations. Such attend chronic glanders, catarrhs and 
dental fistulae. 

d. Temperature and sensitiveness. When 
the glands are hot and tender (inflamed), the morbid con- 
dition is acute (strangles). If the enlargement of the gland 
is firm, cold and painless, it points to glanders, chronic catarrh, 
tumors or hyperplasias [leucemia|]. 

e  Movability of the ¢lands. If the irrita- 
tion is chronic and attended with the formation of new con- 
nective tissue, the process involves the environing tissue, form- 
ing adhesions with its neighborhood. In acute purulent in- 
flammation of the glands there develops in the vicinity, namely, 
directly beneath the skin, an inflammatory edematous and later 
a phlegmonous swelling. 

More or less extended, diffuse swelling of the throat 
occurs in anemia (chlorosis of sheep), as a result of obstruc- 
tion (infiltration of the pericardium in cattle), in phlegmonous 
processes (glanders, pharyngitis, quinsy). 


VI. Cough. 


Coveh 1s oa sudden expulston: of air 
from-the lungs, -ftollewing. a, deep. inspira- 
fron. he eloettis is rorcibly optred- ‘urs 
lime tne sact. catsing.a sound to be emitted. 
By coughing accumulations of mucus are removed from the 
bronchi, trachea or larynx. In animals cough is a reflex 
action which canto a certain -extent be suppressed. Al- 
though it can be induced by irritation to many _ peripheral 
nerves, as a rule it emanates from branches of the vagus nerve 
in the respiratory apparatus. Most sensitive in this particular 
is the superior laryngeal nerve, which is the sensory nerve of 
the larynx, and the first three rings of the trachea. The mucous 
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membrane of the trachea is less sensitive, except at the bifur- 
cation of the bronchi. The bronchi are just as easily irritated 
as the larynx but 0112 bee ana Oo tepere Ge Lied een 
the parenchyma of the lunes): [tf can. however, 
arise from the pleura when this organ is in a state of irritation. 
Peripheral irritation is transmitted to the cough-center in the 
brain, which innervates the expiratory muscles and recurrent 
nerve, inducing the reflex spasm called cough. 


In exceptional “cases cough can emanate from ~ ter- 
minals of the vagus nerve lying outside of the respiratory apparatus, 
as, for instance, from the external auditory meatus [ear], nose, or 
abdominal organs. According to Albrecht cough can occur from 
abscess in the liver. These are, however, exceptional cases. Cough 
from the stomach has never been observed in the _ horse. 
There is a possibility that cough may have its origin in the brain. 
These exceptions are worthy of note and should be considered in 
those cases of cough the cause of which cannot be found to lie in the 
respiratory apparatus. 


(Poa le sO C-0l ts 
If foreign bodies are inhaled: smoke, dust (dusty food), 
acrid gases (ammonia, sulphurous acid, chlorine, etc.). 


If cold air is inhaled, especially if the respiratory tract is 
inflamed: catarrhs of the trachea and bronchi, pleuritis, trau- 
matic injuries to the pleura (traumatic gastro-diaphragmitis of 
the ox); in concussion of the bronchial tubes on percussion. 


If mucus, exudate or foreign bodies (food) and parasites 
are present in the air passages: Gastrus larvae in the larynx, 
Syngamus trachealis in the wind pipe, Strongyli in the bronchi. 


In no case can cough originate when the sensory ter- 
mintadls - Otro Che eva P4us ot ety iee aie et ee 
susceptible to irritation. In severe phlegmonotis 
diseases of the mucous membrane, cough is absent. The cough 
center in the brain must also be in normal condition. It is 
dis titrb ed “wie ie. or ean sme titas se or eens 
exists. Therefore, when appreciable irritation (rales) are 
present, unaccompanied by cough, the prognosis is an unfavor- 
able one. 
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The character of the cough. The character of the 
cough varies with the species of animal. Healthy horses have 
a strong, vigorous, loud, full-toned cough; cattle a sharper 
defined, softer, toneless prolonged cough, the glottis being held 
open. The appearance of cough in animals is always ab-_ 
normal; its character depends upon the disease which causes 
it. Whether cough accompanies the disease or not can usually 
be learned from the anamnesis, although we can not depend 
upon this to determine its character. It is always best that we 
induce the patient to cough in our presence; this may be done 
by pinching the upper three rings of the trachea or pressing 
the finger ends of both hands against the arytenoid cartilages 
of the larynx. In sensitive healthy horses one or a few short 
coughs will follow the manipulation, while in indolent indi- 
viduals there is no reaction. 

Healthy cattle can not be made to cough by simply pinch- 
ing the trachea, and even those with diseased lungs may fail to 
react. A better method is to close both nostrils for a minute, 
which usually has the desired affect. 

If the ox can be made to cough by pinching the upper 
trachea or larynx, or if coughing takes place in the horse 
when only shght pressure has been used, some abnormal irri- 
tation exists. Small ruminants and dogs may be made to cough 
by pressing on the wind-pipe. 

Pathologic irritability exists in cattle when they can be 
made to cough by such pressure; or in horses when gentle 
pressure induces strong, repeated coughing; or in dogs when 
running or jumping or even joyous excitement causes coughing. 
If pressure on the lower portion of the wind-pipe induces 
coughing, disease of the trachea! mucosa (tracheitis) is present. 
The following characteristics of coughing are important. 

fea len fred ue CysO1 t he -eouce ae. ACcoueh 
may be occasional or frequent, continued or transitory. If the 
cough is occasional usually only one or a few impulses occur, 
but when frequent several in succession—a fit of coughing. 
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b. The painfulness of the cough is recognized 
by the general behavior of the patient, which seeks to suppress 
the pain by shaking the head and making masticatory and swal- 
lowing movements. The animal may also be restless, paw and 
groan. A painful, painless, burdensome, and torturing cough 
may be distinguished. The cough is painful in acute bronchitis, 
pleurisy, pleurodynia, and in so-called “whooping cough” of 
dogs; painless in chronic laryngitis. 

c;, Phe force of the <¢o toh» impulse depends 
upon the vigor of the action of the expiratory muscles and the 
elasticity of the lungs. Accordingly, the cough may be strong, 
vigorous, or weak. It is weak if expiration is difficult or if 
the patient is unable to cough vigorously; reduced, debilitated 
animals, pulmonary emphysema, bronchitis, hydrothorax; or 
if the expiration is painful: pleurisy, pneumonia, pleurodynia. 
The cough is strong if the elasticity of the lung is nor- 
mal and no pain attends the act. 

de ivhve dem o-t hic fet be coal osaisecelenninea mia 
the force with which the pulmonary air is held repressed by 
the closed glottis. If the pressure is great, the glottis will be 
suddenly forced open and the cough will be short. If the 
glottis is not completely closed (paralysis of the arytenoid 
cartilage—roaring) or the repression of the air causes pain 
(pleurisy), the cough is long—prolonged. 

esc het) d €.p the ta nodes are 1:9 0 eee heme 
cough depend partly upon the force and duration of the 
cough impulse. The magnitude is influenced by the quantity 
of expelled air. We speak of a deep and a shallow cough. 

f. The cough sound is dépendént upon the 
force of the cough impulse, the tension of the vocal cords and 
the special condition of the surface of the mucous membrane. 
The sound may be loud, low, clear, dull, sharp, whistling, dense, 
hollow, loose, moist, dry. 


The cough is moist when easily movable masses of mucus 
are collected below the larynx; it is dry when either no exu- 
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date is present or only small, viscid accumulations are in the 
air passages. 

ove Vere taen: sound © sof “phes:¢o u gh 
(Hustenrueckstoss). Each cough is followed by a short, deep 
inspiration. If the glottis is not fully open at the moment this 
inspiration takes place, the air rushing in causes the partially 
stretched vocal cords to vibrate, causing a harsh, short, laryn- 
geal stenotic sound to be emitted. It is heard in paralysis of 
the larynx (paraplegia, hemiplegia) and in severe inflamma- 
tory swelling. 

h. Expectoration. The act of coughing tends to eject 
masses of mucus, exudate, etc., from the bronchi, trachea, and 
larynx. Animals do not expectorate because that which 
is coughed up into the throat, as soon as it reaches the phar- 
ynx, is swallowed. Sometimes, however, a part is discharged 
through the mouth, the lower naso-pharyngeal wall and the 
soft palate being forced forward by the air passing out, which 
leaves the opening into the buccal cavity free. The thus ex- 
pectorated mass is usually mixed with mucus, from the pharynx 
and mouth and also with food particles. 

It is possible to collect “sputum” from horses and cattle 
for microscopic or bacteriological purposes. The method of 
obtaining it is to cause the animal to cough, then place a spec- 
ulum in the mouth and reaching back with your hand as far 
as the larynx, gather the accumulated mucus in this region. 

Several times in horses suffering from tuberculosis I have 
thus succeeded in obtaining bronchial discharge in which 
tubercle baccil were found. 

To obtain bronchial discharge in tuberculous suspects it 
has been recommended to insert a tracheotomy tube and pass 
a swab of cotton on the end of a wire through the opening 
wiping the inner wall of the wind pipe down to its bifurcation. 
Ostertag causes the ox to cough by closing the nostrils for a 
minute. He then introduces a long-handled, narrow spoon 
between the left check teeth and the tongue as far back into 
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the throat as he can reach, turns the spoon up side down, 
draws it back about 10 cm., then rights and withdraws it par- 
tially filled with bronchial discharge. (See also Examination 
for Tuberculosis. ) 


Vil ecihesy oice: 


Cattle suffering from nymphomania keep up an almost 
continuous bellowing; in advanced cases they moan loudly and 
constantly. At the approach of death horses sometimes utter 
a shrill neigh. 

Change in voice is of little significance in animals. 
We commonly observe a rough, hoarse voice in laryngeal 
catarrh; this symptom appears most conspicuously in dogs. 
Horseness also occurs in horses when the larynx is obstructed 
in development of hemiplegia laryngis sinistra. A marked 
change occurs in rabies; in dogs the sound begins as in baying 
and is drawn out to a long drawn howl. In addition, the voice 
is also hoarse. Horses emit shill! sounds; sheep and goats 
bleat continuously. 

Loss of voice (aphonia) occurs in bilateral laryngeal 
paralysis, in the last stages of rabies, in laryngeal tumors, 
in intergrowth of the vocal cords after laryngeal operations 
and in rupture of the diaphragm. 


VIII. Larynx and Trachea. 


a. Inspection. Swelling occuring in the laryngeal 
region do not involve the larynx directly, but involve neigh- 
boring tissue: pharynx, lymph nodes, subcutis (edematous 
and phlegmonous swellings, quinsy). 

Direct inspection of the larynx of the fowl is relatively 
simple; the beak 1s opened and the larynx is pushed up a little 
from below. In dogs and cats, and to a lesser degree in sheep 
and goats, one can look directly into the larynx and determine 
pathologic changes by opening the mouth and drawing out the 
tongue. 
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With the aid of the laryngoscope invented by Polansky 
and Schindelka, the interior of the larynx may be examined 
directly. For the diagnosis of inflammatory conditions in the 
larynx this examination is of no practical value. However, 


Hig. F 3b. 


View of the larynx with paralysis of the left side, as seen through 
the laryngoscope. 


in paralysis of the arytenoid cartilages the instrument can be 
used to advantage. [This instrument, which is a modified en- 
doscope, consists of a cylinder 56cm long and 4.7cm in diam- 
eter, at one end of which is an optical illuminating apparatus. 
The light is furnished by an electric battery, and undue heat is 
prevented by a special cooling arrangement. The instrument 
is inserted through the nostrils and can be used in the horse 
without casting.| In left-sided paralysis of the larynx (roar- 
ing) the left arytenoid cartilage is seen to project farther into 
the lumen of the organ than the right one. This can be more 
distinctly seen when the larynx is moving. As the larynx of 
the horse is usually held in the position of “middle inspiration,” 
it is necessary to induce forced inspiration and expiration. To 
do this the thorax is encircled with a girth which is slowly 
and gently drawn tight and relaxed, alternately, imitating 
forced breathing. The larynx in the meantime is watched 
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through the instrument. At each inspiration the healthy car- 
tilage is seen to move outwardly, while at each expiration it 
approaches the middle line. The diseased cartilage, on the other 
hand, either remains completely at rest (paralysis) or its move- 
ments are very tardily performed (paresis). 

In bilateral paralysis (paraplegia) of the larynx the pa- 
tient may show dyspnea when at rest—at any rate, slight ex- 
citement will induce it. In such cases one will note that both 
arytenoids protrude into the lumen of the larynx at inspira- 
tion; at expiration they are suddenly forced laterally and set 
in vibration. The paralysis can be complete or incomplete ; 
it may not be developed to the same degree on both sides. 

b. Palpation. When we determine the seat of the en- 
largements by palpation we may at the same time note 
their temperature, sensitiveness, and the ease with which cough 
can be induced by pressing upon them. Where much exuda- 
tion is found in the larynx, infiltration of the vocal cords or 
other folds of mucous membrane, a trembling of the organ 
may be felt (laryngeal fremitus). 

In examining the trachea we should look out for scars 
resultinoe arom tracheoro ily . Wo imedes een 
form of the trachea should also be noted. In chronic tracheitis 
of the ox the trachea may be shaped like a saber scabbard. 

Flattening of the trachea in horses is probably due to a 
paralysis of the transverse muscle. 

ce On amscultation ofsetie Siar ix oneitacness 
normally a stenotic sound is heard [like a German “ch” ]. It 
is due to a vibration of the vocal chords and laryngeal walls 
which is produced by the air forced through the organ. It is 
heard best at expiration. When the mucous membrane of the 
larynx is swollen and firm, this sound becomes very pro- 
nounced and assumes a whistling or hissing character. If the 
swelling of the laryngeal mucous membrane is loose, or deposits 
of exudate cover the membrane, the sound produced is rattling 
or purring, 
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d. Tracheal percussion. A plessimeter is placed on 
the windpipe, and the sound arising on percussion is listened 
to by an assistant, on the side of the thorax. When the lung 
is healthy, the sound is indistinct, as if coming from afar; 
when the lung is hepatized, the sound is distinct and seems to 
be close. In pleuritis the sound is also distinct, but further 


off (Wirth). 
IX. Percussion of the Thorax. 


Anatomy. The lungs and heart do not occupy the whole of the 
thoracic space. The abdominal viscera encroach upon a greater part 
of it. The partition between the chest and abdominal organs is the 
diaphragm. This organ is inserted, in the arc of a circle, to the inner 


Ie Ors 
Dorsal and ventral boundaries of the field of pulmonary percussion. 


—-— Costal attachment of diaphragm. H., heart. d. e¢., dorsal colon. 
l. v. ¢., left ventral colon. 


surface of the whole thorax, reaching in an oblique direction from the 
sternum backwardly and upwardly to the lumbar vertebrae. In the 
region of the sternum its points of attachment are at the union of the 
ribs with their cartilages, farther posteriorly, however, the diaphragm 
does not extend down as far as the cartilages of the false ribs, but 
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passes obliquely across their inner surfaces until, finally, at the last 
rib, it finds attachment at the superior end. The diaphragm arches 
forward from its points of insertion, extending into the thoracic 
cavity in the shape of a cone the apex of which reaches in the various 
animals, somewhat beyond the middle of the 7th or 8th rib. At 
expiration the diaphragm lies with its muscular portion directly 
against the lateral chest wall, the tendinous portion then forming the 
partition. With the beginning contraction of the diaphragm at in- 
spiration the arch becomes flattened in that the organ is drawn away 
from the inner wall of the chest. The space left by the receding 
diaphragm is immediately occupied by the sharp borders of the 
lungs which then le close to the points of insertion of the diaphragm. 
At the acme of inspiration the rounded, cone-like form of the dia- 
phragm becomes more pointed and its base and apex approach each 
other, the ribs having been drawn forward. By this drawing for- 
ward of the ribs the transverse diameter of the thorax is increased 
and the base of the cone-like diaphragm broadened. 

Accordingly, the lateral border of the lung is continually mov- 
ing backard and forward, traveling a distance in the larger animals 
of 1-2 hands breadth, and in the smaller ones from % to 1 hands 
breadth. On an average the posterior border of the lung may be- 
defined by a line which in the larger animals is the width of a hand 
from the points of insertion of the diaphragm. In small animals the” 
distance is one-half this. 


The availableness of the lungs for clinical examination. 
Dorsally the area of percussion is defined by the thick muscles 
of the back. This boundary to percussion, which varies with 
the condition of the animal, is limited by a line drawn from 
the posterior angle of the scapula to the external angle of the 
ium. Anteriorly the boundary is formed by the scapula and 
the massive shoulder muscles. 

3y drawing the leg forward the field of percussion can be 
somewhat enlarged. Ventrally the density of the sternum and 
muscles overlying it render in this-region- the lungs unavail- 
able to percussion. 


The field of percussion is) a.sright-angleéed “triangle 
the right angle, of-which 1liés at fre ase orevthe 
scapula. In all animals the dorsal and anterior boundaries of the 
held of percussion are the same, the only variation being in the 
abdominal boundary. 

For clinical purposes, it is advisable to speak of certain percus- 
sion regions of the thoracic wall; upper, middle and lower. 

Horse. The abdominal boundary is a line drawn from the 
16th intercostal space, crossing the middle of the thorax at the 11th 
rib, to the olecranon. 
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The vortex of the diaphragm lies slightly above the thorax at 
the 8th intercostal space. 

Ox. In ruminants the field of percussion is small on account 
of the less number of ribs (13), which causes the diaphragm to lie 
farther forward. 

The abdominal boundary in this animal is a line drawn from 
the 11th intercostal space, crossing the middle of the thorax at the 
9th rib, to the olecranon. 

In sheep and goat the line extends over the 7th and 8th rib re- 
spectively to the elbow prominence. According to Richter, the field 
of percussion in pregnant cattle is restricted due to anterior displace- 


Hig. 38. 


Dorsal and Ventral boundaries of field of pulmonary percussion. — - — 
Costal attachment of diaphragm. — --— Curvature of diaphragm 
in median plane. —-—— Anterior boundaries of stomach 
divisions. H., Heart. P., Paunch. 


ment of the abdominal boundary. It no longer extends from the 
neck to last intercostal space over the ninth rib, but from the third 
last intercostal space over the middle of the eighth rib. 

Besides these thoracic percussion fields, Marek speaks of a pre- 
scapular field in cattle, extending about two fingers forward from 
the shoulder blade over the shoulder joint. 

According to Wester, the field of percussion for the lungs differ, 
the right being larger than the left. 

Dog. In the dog the shoulder lies well forward, which gives a 
larger field of percussion. The abdominal boundary of the field 
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extends at the middle of the chest wall over the 9th rib to the lower 
end of the 7th rib. 

Swine. In swine, percussion can rarely be employed, as the 
thick layer of subcutaneous fat and the restlessness of the animal 
greatly interfere. The abdominal boundary of the field of percussion 
extends from the 11th rib to the olecranon. 


a. The normal pulmonary percussion sound is due to 
the sound of the blow, the vibration of the thoracic wall and 
of the air contained in the lung. In large animals the sound 
is generally quite dull (subdued), but clearer in the middle 
and lower portions of the chest. In small! animals the sound is 
about the same over the whole field. The thinner the chest 
wall, the clearer the sound. Toward the borders of the thoracic 


Pig. os 


Heart, shaded portion not covered by lung. —-— Field of pulmonary 
percussion. — -— Insertion of diaphragm. lL. Liver. M. Spleen. 


N. Kidneys. R. Rectum. . D. Small intestines. 


cavity the intensity of the lung sound is diminished. 

The pulmonary sound is heard over an area larger than 
normal in vesicular emphysema, in the rarer interstitial em- 
physema and in pneumothorax, because in these conditions the 
diaphragm is forced backward. In vicarious emphysema a 
similar increase in area is sometimes noted. A diminution in 
the lung boundaries occurs in enlargements of the heart and in 
extreme arching of diaphragm (tympanitis, extreme filling or 
enlargement of the stomach, peritonitis ). 
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The pulmonary percussion sound (pulmonary resonance ) 
is abnormally loud and clear (“over-loud”), due to disease : 

If the lung is greatly inflated (emphysema). 

If the lung is abnormally distended with air as it oc- 
curs, for instance, at the border of pleural exudate. 3 

In pneumothorax. 

b. The tympanitic percussion sound is noted over the 
chest when the vibrating column of air, whether small or large, 
is surrounded by a rigid wall and there 1s communication with 
the outside world. A tympanitic tone is heard: 

1. When a portion of the lung containing air is more 
or less surrounded by solidified tissue or exudate, which 1so- 
lates it from its environment. 

Thérefore: 

In the beginning and last stages of fibrinous pneumonia. 

In catarrhal pneumonia. 

In pulmonary edema and in pulmonary atelectasis. 

In the presence of small or large tumors which surround 
lung containing air. 

2. If caverns containing air and large bronchiectasis are 
present. The intensity and clearness of the sound depend upon 
the size of the cavern and the momentary filling of the same 
with air or exudate. 

3. In pneumothorax. 

4. In prolapse of the bowel into the thoracic cavity, 
through a rent in the diaphragm. 

The tympanitic percussion sound has a metallic tinkling 
tone when the walls of the air-containing cavity are smooth 
and distended. 

The cracked-pot resonance. |This resembles the sound 
produced by striking the hands, loosely folded across each 
other, against the knee, the contained air being suddenly forced 
out between the fingers—Loomis.] It occurs in the thorax 
when a large air-containing cavern is in direct communication 
with a bronchus. Forcible percussion causes some of the air 
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to be suddenly driven out of the cavern into the communicat- 
ing bronchus, thus inducing this peculiar resonance. 

The same sound may be heard, however, when a portion 
of lung containing air is surrounded by a zone of hepatiza- 
tion, lvenenra Ghed=tro: toes Ola UC Cet de fier adem 
does Not) always indicate thea presence on 
a Cavett net he Mt 1,2 

If the dull or flat percussion sound is heard where the 
sound should be resonant, it always signifies disease. It 
occurs : 

be ithe Lut otis st eb e Comes cole tg mucus 

a Pneumonre hepatization >: “in- *com@arious 
pleuropneumonia of the horse, and in contagious pleuro-pneu- 
monia of the ox as a rule a large portion of the lung be- 
comes solid and liver-like, and emits, therefore, on percussion, 
a dull or flat sound. In catarrhal pneumonias the pulmonary 
sound is not so flat, because the solidification of the lung is 
not complete, the morbid process appearing in the form of 
more or less isolated centers or foci which are not entirely 
void of air. In hypostatic, metastatic, and ichorus pneumo- 
nias, swine plague, dog distemper, verminous pneumonia and 
tuberculosis the percussion sound is not diffusely dulled, but 
a dull sound is emitted over the dense diseased centers only. 

be Chronre sin tersi1 tial ented mio enone 
bined with atelectasis. 


2°91) tune revo f t.eo 1.0 tie tro meta nero, ces 
ent in the lungs: glanders, tuberculosis, carcinoma, sar- 
coma, echinococci, etc. 

3). It anes bess s obi-dAmeé dim woo eee oe 
fywreen sthe Wiany and =the pleximeter cassie 

Inflammatory swelling of the thoracic wall (after mus- 
tard applications) ; neoformations on the pleura; collections of 
considerable fluid exudate or transudate in the chest; pleuro- 
pneumonia of the horse, contagious pleuropneumonia of the 
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ox, and in swine plague. In the horse the presence of but a 
few litres of fluid in the chest cannot usually be determined. 

Pleuritic dullness is characterized by its horizontal upper 
boundary which shifts if the position of the body is changed, 
the contained fluid seeking the lowest level. This latter 1s 
most marked in small animals. 


X. Auscultation of the Lungs. 


During breathing, when the air enters the lung and causes 
it to move, sounds are produced. The occurrence and charac- 
ter of these sounds furnish important data in regard to the 
condition of the air passages and of the surface of the lung. 
‘Ae intensity of the sounds varies with the depth of the res- 
pirations; when the breathing is forced they are augmented. 
Therefore, to make them more audible it 1s sometimes advisa- 
ble to exercise the patient before auscultating. The sounds 
may also be made more distinct by holding the nostrils shut 
for a few moments causing the patient to become dyspneic. 
The partial closing of the nostrils, however, recommended by 
some, is not admissible, as it induces a stenotic tone which 
might prove misleading. 

Procedure. Cattle are taken from the stall, removed a 
short distance, and made to trot rapidly back. 

When closing the nostrils, the head of the animal should 
be held by the horns by someone from the rear. A moist, soft 
towel, folded once, is held flat in both hands and placed over 
the nose so that the balls of the thumbs are placed over the 
nostrils, the other fingers grasping the jaw and upper lip. The 
animals can stand this for 1 to 1% minutes. Auscultation 
takes place immediately after releasing the animal. It often 
happens that coughing sets in and interferes with the examina- 
tion. 

In horses the soft wings of the nostrils are pressed against 
one another without using a towel. The balls of the thumbs 
are placed against the medial wings of the nostril and the 
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hooked fingers press the lateral wings against the medial one. 

a. The vesicular murmur. In auscultating the thorax 
over healthy lung, we perceive a soft, sipping sound, the 
vesicular or alveolar murmur. The sound can be imitated by 
softly pronouncing the letter “v.” It begins with the inspira- 
tion, increasing as the inspiration continues, and becomes at 
expiration, a fainter, shorter sound, having the character of a 
softly aspirated letter “f.” 

As a rule the murmur is softer and less distinct in the 
horse than in the ox. 

In the horse the field of auscultation approximately coin- 
cides with the field of percussion; in cattle the former is some- 
what larger. 

As regards the origin of the vesicular respiration murmur, 
the following assumptions, based on the studies of Marek, are 
made. On inspiration and expiration the air current engenders 
a vesicular murmur in the larynx, which is conducted without 
modification by means of resonance. It is plainly audible only 
in the anterior parts of the lungs, whereas it is no longer ap- 
parent in the posterior portions of the lungs in larger domestic 
animals. This conclusion holds even though the vesicular mur- 
mur is audible over the entire field of the lung, because after 
exposure of the windpipe and separation from the larynx the 
vesicular murmur can still be heard, although a laryngeal ste- 
nosis murmur no longer exists. Also, on inflation of a fresh 
animal lung, one can hear a sound identical with the vesicular 
murmur as the lung expands. The vesicular inspiratory mur- 
mur must therefore originate at the junction of the smallest 
bronchi and the infundibula, and more specifically through 
rapid changes of pressure between the air entering the infundi- 
bula and the air already present, because of air eddies (Moscy). 
To this sound is added the resonance sounds of the laryngeal 
murmur. ‘The expiratory sound, on the other hand, consists 
simply of the resonance of the laryngeal murmur, for it is not 
likely that air passing from the alveolae into the bronchioles 
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can produce a sound loud enough to be heard at the thoracic 
wall. The expiratory sound is therefore also slighter than the 
inspiratory sound. 

As with the laryngeal respiratory sound, so are other 
sounds originating in the upper air passages transmitted to the 
lungs. These are rattling throat sounds, wheezing, groaning, 
etc. Their appearance in the chest has no diagnostic signifi- 
cance. 

An exaggerated vesicular murmur occurs: 

If the respirations are intensified, therefore in physiological 
and pathological dyspnea. 

If it is compensatory; that is, if one portion of the lung 
is required to perform extra work for another portion which 
is diseased and incapable of taking part in the respiratory act. 
| For instance, where one lung does the duty of its fellow which 
is diseased. | 

If a bronchitis is setting in, the lumen of the bronchi being 
contracted by swelling of, or collections of exudate on, the 
mucous membrane. The exaggerated vesicular murmur in 
such cases is a symptom of great diagnostic importance. 

A diminished or feeble vesicular murmur occurs: 

If the thoracic wall is thickened from fat accumulations 
or disease: swelling, neoformations. 

EretWe ait Cannot entercthe “vesicles 
in consequence of great swelling or plugging of the larger 
bronchi: severe bronchitis. 

iiwviiwe eswelh as tre eof eacsest in the Junes 
is impaired: emphysema, beginning hepatization, and a 
partial compression of the lungs by pleuritic exudate. 

Absence of the vesicular murmur, and no other sounds 
present in the lung [i. e., total absence of any pulmonary 
sound] occurs: 

If pleural exudates or tumors have displaced the lung 
tissue: 

Rarely in severe vesicular pulmonary emphysema, or a 
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complete occlusion of a bronchus preventing access of air into 
a certain portion of the lung. 

Jerking, interrupted respiratory sounds are often produced 
by animals voluntarily, from restlessness or fear. In such 
cases it is heard insboth lunes. Pathologically eters 
Rees Pres HMRC Le reece ue hirR A UcEMeDigiaiketel fue ch eM otal ed 
and is observed when the free entrance of air into the vesicle 
is made difficult by a contraction or occlusion of the bronchi 
(bronchitis). 

b. Bronchial tones. The bronchial respiratory sound 
is normal’ in the larynx andy trachea and; 1% the patients 
dyspneic, at the root of the lung. 

The. oc Gulmrence,-Gt abircm etictl= es oul ioe 
théechest 1S. Akway Ss acS.e Toned is. cacioe —utis 
audible only when the bronchi are free and the vesicles contain 
no air. 

Bronchial sounds displace the vesicular: 

If the vesicles are filled with exudate, therefore in all 
pneumonias, especially in contagious pleuropneumonia of the 
horse and in contagious pleuropneumonia of the ox. ‘To be 
heard, however, the hepatized portion of the lung must be of 
the size of a clenched fist and lie next to the costal wall. 

If the lungs are compressed by pleuritic exudate 
(atelectasis). The compression must be complete, for if the 
vesicles contain air at all a feeble vesicular murmur can still 
be heard. 

Bronchial breathing arises from the vesicular murmur of 
the larynx, which is converted into a more ringing tone by 
resonance, because the bronchial walls become more resistant 
due to thickening of the lung tissue. The sound waves are 
thereby reflected and conducted more sharply. Furthermore, 
in these cases the vesicular murmur disappears and breathing 
is more rapid. 

As pecial variety Oc (pT on Chin bees ie 
ation is the amphoric respiration, which is a bruit like the 
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sound produced by gently blowing across the mouth of a 
narrow-necked bottle. In animals it is rare, but appears if 
large caverns in the lung communicate with bronchi (pulmon- 
ary eangrenc |) On- percussion, any place” oft He 
ditted “soumdowhreh “16 Masual ‘wihten” -t hre 
Pespirationm issbrowelrial a tyupanitic tome 
Hr accracked=poty resonance 160 hca rd. 

That bronchial respiration may become audible in bronchi 
must not be occluded; 1f they are filled with masses of exudate, 
no respiratory sound is heard. A forcible cough, however, 
may dislodge and eject the exudate and the bronchi become 
free again. 


c. The vague or indefinite respiratory sounds. Such 
sounds are spoken of when it can not be determined whether 
they belong to the vesicular or bronchial respiration. They 
are “trequently aspirate in character: 


Vague respiration is heard if hepatization is setting in, 
the vesicular murmur becoming weak and the bronchial sound 
just beginning. A slight compression of the lungs or partial 
occlusion of the bronchi with exudate may also produce it. 

d. Rales or rhonchi. Rales are heard in disease and 
appear if the bronchi or a cavern in the lung contain movable 
exudate against which air is forced. 


Moist rales appear if the bronchi contain a quan- 
tity of light, fluid exudation (bronchitis). The larger the 
bronchi and the greater the quantity of exudate they contain, 
the larger will be the bubbles and the coarser the rale. 
In the large bronchi and in caverns, the rales may assume a 
gurgling or bubbling character. We also distinguish medium, 
coarse, and fine rales; the latter originating in the bronchiolli. 


Rales may occur irregularly and are not always of like 
intensity. Faint rales are heard only at inspiration, increasing 
in intensity as the inspiration progresses; coughing may tem- 
porarily remove them. The intensity of rales depends upon 
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the extent of the disease and the topographical position of the 
diseased part. 

Moist rales originate from the to-and-fro movement of 
mucus [pus, blood, liquid exudate], the forming and bursting 
of bubbles, and the vibrations produced by these acts. Accord- 
ing to whether rales attend vesicular, bronchial or amphoric 
respiration their tone will vary; metallic rales as a rule accom- 
pany bronchial respiration. 


According to Marek rattling sounds are minute detonations that 
are due to total or partial occlusion of the lumen of the bronchi by 
particles which are expelled by the air current into other air passages. 
Frequent changes in the density of the air engenders’ these 
detonations. 


By crepitant rales; we understand very fine, crackling 
noises, which resemble the sound heard when the ear is rested 
very lightly upon the haired skin of an animal. Taking their 
origin into consideration they can be grouped with neither the 
moist nor the dry rales. They originate from a separation, at 
inspiration, of the adhering walls of the bronchi and vesicles. 
They appear in bronchiolitis, pulmonary edema and in the 
exudative (early) stage, and last stage (resolution) of fibrin- 
ous pneumonia (contagious pleuropneumonia of the horse). 

Dry rales appear if a small quantity of a tough 
bronchial secretion is present, or if the mucous membrane is 
greatly swollen. These conditions produce more or _ less 
roughening of the mucous membrane, the projecting irregu- 
larities of which vibrate and cause sounds during in- and 
expiration. Dry rales are, therefore, of a sonorous, humming, 
hissing, squeaky, whistling (sibilant) character. They most 
commonly attend chronic diseases: chronic bronchitis, com- 
pression of the bronchi by nodules (tuberculosis, chronic pneu- 
monia) and tumors (echinococci). In the echinococcus disease 
of the ox the rale has a peculiar (quurksend) character. 

On account of their origin it is better to designate dry 
rales as stenotic sounds. 

A wheezing, crackling, whistling or piping, rale-like sound 
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is heard in interstitial emphysema of the lungs. It 1s most 
pronounced during expiration due to expulsion of the air 
bubbles into the interstitia. 


Peristaltic murmurs in the thoracic cavity occurring in 
rupture of the diaphragm and protrusion of the intestines into 
the thoracal cavity are, in contrast to lung sounds, not syn- 
chronous with inspiration and expiration. 


e. Pleuritic friction sounds. Normally the pulmonary 
pleura plays noiselessly upon the costal pleura during the 
movements of each respiratory act. If, however, the pleurae 
become rough and dry from inflammatory deposits upon them, 
a sound is produced at respiration. This sound is best heard 
where the movement of the pleural laminae is greatest, there- 
fore near the sharp borders of the lung. The intensity of pleu- 
ritic friction sounds depends upon the extent of the disease 
[pleuritis}. They are audible as grazing or rubbing sounds 
just below the ear; if there is an intimate adhesion the sound 
is emitted in a serious of jerking, creaking, or crackling noises. 


Aa pleuriirve  frictian= sound appears: in 
Cm Tror  tiiiime-is preuriters- only) [tvis most 
frequently heard in contagious pleuropneumonia of the horse 

and in contagious pleuropneumonia of the ox. It rarely occurs 
- from the presence of tumors or neoformations upon the pleura. 
Pieetuiet Cirlo 6 sac tas a rites nto. farictron 
sound 4s heard. 


Pleuritic friction sounds are easily confused with rales. 
Friction sounds are heard regular at inspiration and 
expiration, may sometimes even be felt, and occur most fre- 
quently in a series of abrupt, jerking noises upon which cough 
has no influence. Rales are commonly more pronounced 
at inspiration than at expiration, are not jerking in character, 
and are removed or modified by cough. 
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XI. Test Puncture of the Thoracic Cavity. 


Puncture of the thoracic cavity (for technique see Lehrb. 
d. Operationslehre) is performed when one desires to obtain 
possible abnormal contents. The test fluid obtained is exam- 
ined for odor, specific gravity, coagulability, cellular content, 
bacteria. 


Diseases of the Respiratory Apparatus. 
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Nasal Hemorrhage (Fpistaxis). Bleeding from the vessels of 
the cavities of the head. Generally unilateral. Blood appears in 
drops or in a thin stream and is not foamy. 

Acute nasal catarrh. Rhinitis catarrhosa. Congestion of the 
mucous membranes, serous or mucous, rarely mucopurulent nasal 
discharge. Only when disease is severe is mild fever present; tran- 
sient swelling of the submaxillary lymph glands. 

Chronic nasal catarrh. Mostly unilateral. Discharge often muco- 
purulent or light colored and ‘“‘glassy” in appearance; quantity varies. 
Nasal mucous membrane pale, sometimes catarrhal erosions. En- 
largement of the submaxillary lymph glands. 

Chronic catarrh of the superior maxillary and frontal sinuses. 
Symptoms of unilateral chronic nasal catarrh. When head is low- 
ered discharge suddenly increases. Bulging of the diseased sinuses; 
if filled with exudate flat sound on percussion. 

Cartarrh of the guttural pouches. Rare. Usually a secondary 
condition. Generally unilateral, mucopurulent nasal discharge, thick- 
ening of the posterior portion of the submaxillary lymph glands, 
swelling of soft consistency in parotid region, which when massaged 
causes nasal discharge to increase. In severe cases dyspnea and 
dysphagia. 

Tumors in the cavities of the Fead. Most common are sarcomas 
in the sinuses and polypi in the nasal cavities. Chronic nasal dis- 
charge, enlargements, wheezing respiratory sounds, sub-maxillary 
glands also diseased. 

Parasites in the cavities of the head. Larvae of Oestrus ovis in 
the sheep, pentastomum taenioides in the dog. Sneezing, nasal dis- 
charge, wheezing respirations, brain symptoms. 
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Acute laryngeal catarrh. Laryngitis acuta. Cough which is at 
first dry and painful, later more moist. When disease is severe: mild 
fever, accelerated pulse, dyspnea with laryngeal stenotic sound. 

Croupous laryngitis. Sudden fever, sometimes chills. Per- 
sistent, hacking cough. Loud laryngeal stenotic sounds, great in- 

Edema of the glottis. Suddenly appearing severe inspiratory 
spiratory dyspnea. 
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dyspnea, loud wheezing or shrieking respiratory noise, head held ex- 
tended. Stenotic sound does not disappear by partially closing the 
nasal openings. Peracute course. 

Chronic laryngeal. Cough, especially when the animal is first 
brought out into the air and at work. 

Roaring. Hemiplegia laryngis sinistra. An atrophy of the 
muscles of the larynx due to a paralysis of the inferior laryngeal 
nerve (recurrent), which causes an inspiratory sound. No fever, no 
catarrhal symptoms. Prolonged hoarse cough with return sound. 
Inspirator sound when respirations are forced. Part:al closing of the 
nasal openings causes sound to cease. 

Acute paralysis of the larynx. Suddenly appearing severe in- 
spiratory dyspnea, which, is apparent when the animal is at rest or 
slightly excited; loud whistling or shrieking respiratory noises, 
anxiety, restlessness. Partial closing of the nasal openings dimin- 
ishes the sound. General condition not disturbed. 

Acute bronchial catarrh. May only be diagnosed when disease 
is well developed. Fever, accelefated pulse, dyspnea, cough which 
is-at iret dry, jater loose. Full-sound on ‘percussion. “On ausculta= 
tion, rales which depend as to character upon the seat and quantity 
of the exudate. 

Chronic bronchial catarrh. No fever. Asa rule short, dull, weak 
cough. Dyspnea not pronounced at rest; at work marked. Some- 
times a fine, foamy, serous nasal discharge. 

Verminous bronchitis. Lung-worm plague. Develops slowly 
under symptoms of bronchial catarrh with prolific exudation. In 
mucus; parasites, eggs, or embryos of Strongylidae. Later, anemia, 
cachexia and death. 

Strongylus filaria in sheep and goat; stronglylus micrurus in 
ox; strongylus paradoxus in swine, and strongylus syngamus in 
fowls. 

Cer Ean. Sx 


Pulmonary hemorrhage. Hemoptoae. Light red, foamy blood 
from both nostrils, cough, rales heard over trachea-and bronchi. 

Pulmonary Congestion and Edema. Sudden, severe in- and ex- 
piratory dyspnea, respirations may exceed 100, foamy serous nasal 
discharge. Percussion normal; auscultation, exaggerated vesicular 
sound, rales. 

Pleurodynia. This is a congestion of the lungs combined with 
severe pains in the thoracic walls. General apathy, excessive dila- 
tation of the thorax, which is “held.” Groaning. Respirations 80 
per minute, superficial Temperature high-normal, pulse accel- 
erated. EC ea sound on _ percussion, feeble vesicular 
murmur. 

Catarrhal pneumonia. Bronchopneumonia. Begins usually as 
catarrhal bronchitis. High, intermittent fever, painful cough. Only 
when disease is extended can pneumonia be appreciated; circum- 
scribed patches of dullness on percussion; vesicular murmur feeble, 
rarely bronchial respirations. . 

Gangrene of the lungs. Fever. Breath at first of a sickening, 
sweetish odor, later stinking. Discolored greyish-brown_ tena- 
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cious nasal discharge. Percussion: tympanitic sound, cracked-pot 
sound; at periphery of necrotic centers, dullness. Auscultation: 
large rales, bronchial respiration, amphoric sound. Not infrequently 
combined with pleuritis. 

Alveolar emphysema. May only be diagnosed when well de- 
veloped. Expiratory dyspnea with ‘“double-pumping” of the flanks, 
protrusion of the anus. Cough; short, dull, weak. Super-resonant 
percussion-sound, field of percussion enlarged posteriorly. Ausculta- 
tion shows the vesicular murmur to be diminished. 

Interstitial pulmonary emphysema. Suddenly appearing mixed 
dyspnea. Cough very superficial or absent. Super-resonant per- 
cussion sound with tympantic accessory sound extended poste- 
riorly. A piping sound in auscultation. Emphysema of the skin 
frequent. 

Echinococcus disease. Ox. Diagnosis is only possible when 
large numbers of the echinococcus bladders are in the lungs. No 
fever. Dyspnea. Cough weak and blowing. Percussion dulled in 
patches or tympanitic. Vesicular respirations diminished, hissing, 
rattling, wheezing on expiration. 


Coe eit 


Pleurisy. Pleuritis. Fever depending upon the character of 
the inflammation. Respirations accelerated and dyspneic. Frequent, 
painful, weak cough. MHorizontal line of dullness on percussion 
above which a tympanitic sound is observed. Percussion will vary 
with the position of the body of the patient. In early stages fric- 
tion sounds are heard on auscultation, later when much effusion 
of exudate takes place no respiratory sounds are audible. 

Pneumothorax. Attends interstitial emphysema of the lungs 
or penetrating wounds in the chest wall. Tympanitic percussion 
sound in the upper portions of the thorax. Severe dyspnea. 
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Contagious pleuropneumonia of the horse. (Brustseuche.) 
[According to Hutyra and Marek, the German “Brustseuche” and 
what is known in the United States sometimes as “contagious pneu- 
monia” of the horse, is the pectoral (lung and pleural) form of in- 
fluenza.| This is a contagious pneumonia affecting the parenchyma 
of the various organs and is usually attended with secondary pleu- 
ritis. 1. Stadium incrementi begins with high fever, yellow discol- 
oration of the visible mucous membranes, general weakness, crack- 
ling of joints. 2. Acme. Does not appear before the second or 
third day. Symptoms of fibrinous pneumonia with or without 
pleurisy, usually unilateral. Rusty brown nasal discharge, empty 
percussion sound with resistance under the hammer, bronchial res- 
pirations. Pleuritis: Empty percussion sound limited by a hori- 
zontal line above which is a tympanitic zone. Friction sounds 
which soon pass away, later no sound or bronchial respiration. 3. 
Stadium decrementi. The crisis appears in 7 or 8 days, tempera- 
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ture within 24-36 hours down to normal, all other symptoms, also 
pulse frequency gradually disappearing in 8 days. Complications: 
pleurisy, acute myocarditis. Resulting diseases: pulmonary gan- 
grene, abscesses in the lungs, chronic pneumonia, morbus, maculosus. 

Infectious Bronchitis (Bronchopneumonia) in Horses. General 
bodily weakness; dirty-red, occasionally yellow-red, conjunctive 
fever atypical; frequent though rather strong pulse; considerable 
inspiratory and exspiratory dyspnea; purulent, slimy nasal discharge; 
moist, painful cough; pulmonary symptoms of bronchitis or broncho- 
pneumonia. Duration: from 6 to 8 weeks, with frequent relapses. 

Tuberculosis. Tuberculosis is a contagious disease caused by 
the bacillus tuberculosis and characterized by the formation of very 
small inflammatory centers which soon undergo degeneration. The 
disease develops very slowly. Only advanced cases can be diagnosed 
by physical examination, Symptoms will vary with organ affected. 

One differentiates between tuberculosis of the lungs, udder, 
sexual organs, and intestines. In all cases of progressive tubercu- 
losis, the eyes look dull and sad, the hair appears dull, rough, and 
‘long; the skin is dry, tough, and inelastic; there is usually emaciation. 

Pulmonary Tuberculosis. Respirations often unchanged. Some- 
times mucopurulent nasal discharge, especially after coughing. 
Cough regularly present. It is at first vigorous, but later becomes 
weak and not infrequently in paroxysms. Coughing may be in- 
duced by trotting the patient or by temporarily closing the nostrils, 
if it does not occur spontaneously. Percussion rarely reveals much. 
Auscultation more valuable, especially after exercise: vesicular mur- 
mur exaggerated, rough; rales and vague sounds. Great tuberculous 
enlargement of the mediastinal lymph glands induces chronic 
bloating. 

Strangles. Coryza contagiosa is an infectious catarrh of the 
mucous membranes of the upper respiratory passages with sec- 
ondary, purulent inflammation of their corresponding lymph glands. 
Begins with fever of intermittent character. Pulse at first little 
increased but may reach 80. Nasal discharge serous, mucous or 
purulent, usually bilateral and profuse. In 3 or 4 days at latest 
inflammatory swelling of the submaxillary lymph glands, which 
in 4 to 8 days later have abscesses formed in them. Pharyngitis 
frequently concomitant. Dysphagia, abscess formation in the sub- 
parotid and retropharyngeal lymph glands. If larynx is involved: 
cough, loud inspiratory noises. In old horses disease often limited 
to the pharynx. 

Glanders, malleus, is a contagious disease of solid ungulates 
caused by the Bacillus mallei, characterized by the formation of 
nodules and abscesses in the respiratory mucous membrane and 
skin. On the nasal mucous membrane we find gray nodules as 
large as millet seeds, transparent and surrounded by a red zone. 
The nodules become yellow, degenerate, form ulcers with raised 
and jagged borders and lardaceous bottom. Nasal discharge slight, 
frequently unilateral, varyingly sticky, slimy, purulent, occasionally 
discolored and bloody. Intermaxillary lymphatic glands enlarged, 
knotty, firm, adhering to bone or skin. In skin and subcutis 
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rather flat, painful, hot nodules varying in size up to that of a 
hen’s egg, these break, discharge discolored pus and become ulcer- 
ous. Lymphatics efferent and afferent to these nodules are enlarged 
to thickness of a finger. See also specific examination for glanders. 


Contagious pleuropneumonia of cattle is a contagious croupous- 
interstitial pneumonia. An occult stage is distinguished which is 
marked by a slight cough, fever and mild dyspnea. In the acute stage 
there is distinct fever (41° C.) and the symptoms of an acute pleuro- 
pneumonia: great dyspnea, weak, short cough, slight nasal dis- 
charge, flat sound on percussion, friction bruits, bronchial sound, 
rales. Appetite, rumination and secretion of milk suspended. 


Malignant catarrhal fever, malignant head catarrh, is a specific 
disease of the ox, takes a subacute course and affects chiefly the 
mucous membrane of the respiratory and digestive tracts. The 
brain is also involved. The disease is ushered in by chill; great 
nervous depression, muscular trembling, stiffness, sometimes inabil- 
ity to stand. Conjunctivitis and keratitis. Diphtheritic inflamma- 
tion of the mucous membrane of the nose, sinuses of the head, 
trachea and mouth; breathing wheezy and rattling. No appetite; 
milk secretion suspended. 


Dog distemper is a very contagious disease characterized 
chiefly by a catarrhal inflammation of the mucous membranes. Symp- 
toms are quite varied. Catarrhal, nervous and exanthematous forms 
are distinguished. The disease develops slowly. Languor, con- 
junctivitis, keratitis, vomiting, anorexia, nasal discharge, cough, 
dyspnea, tympanitic to flat sound on percussion; rales. Spasms 
of the whole body or of muscle groups, general muscular weak- 
ness, paralysis. Vesicular and pustulous exanthema. 


Enzootic Pneumonia in Young Animals. Pneumonia septica 
is most frequently a catarrhal infectious inflammation of the lungs 
or of the pleura, and is caused by the Bac. bipolaris septicus. Fever, 
bodily weakness, progressively severe symptoms of dyspnea, cough, 
bronchopneumonic symptoms, diarrhea and emaciation. The acute 
form leads to death in a few days; the chronic form after a few 
weeks. 

Fowl diphtheria is a contagious, croupous-diphtheritic inflam- 
mation of all of the mucous membranes of the head, which some- 
times attacks the comb, wattles and around the eyes, assuming the 
form of an epithelioma. The patients are dyspneic, the .respira- 
tions noisy and performed with open beak. The course is chronic. 


8. Digestive Apparatus. 


Diseases of the digestive apparatus are common in domestic 
animals. Their diagnosis is, in some respects, far more difficult 
than that of the respiratory apparatus because the organs con- 
cerned are not as accessible to examination. Tor this reason 
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every possible factor must receive most careful consideration. 
We observe these in the following order: 
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I. Food and Drink. 


Betore examining the various organs of the digestive 
apparatus, we must note the animal’s appetite for food and 
drink as well as the character of these latter, also observe the 
way in which the animal takes its food, masticates and 


swallows it. 


a. Appetite for Food. The appetite that an animal manifests 
for certain food *depends in parton its’ palatability and in part on 
the degree to which the animal has become accustomed to it. This 
must always be borne in mind when probing for the cause of poor 
appetite, and hence an inspection of the food must not be neglected. 
Individual appetites vary widely. One horse may be a good feeder, 
another a poor feeder, both may enjoy perfect health. High strung 
horses often refuse their food after active exercise, but their appetite 
returns after a short rest. A change of stable or unaccustomed 
loneliness has a marked effect on the appetite of some sensitive 
horses. Of the various grains horses prefer oats and indian corn 
and of the grasses sweet timothy or meadow hay. Oats is by far 
the most suitable grain to feed a horse. 


In all serious cases of disease the appetite is more or 
less affected, hay or straw are usually the last part of the 
fatione—eelused.- Defectives appetire alone 1s 
Beever an indrevison oi any particular 
disease. Asarule, complete loss of appetite is an unfavor- 
able symptom; on the other hand, a good appetite in the 
course of a severe disease may be regarded as a favorable 
symptom. 

Abnormal increase of appetite is occasionally observed 
with diabetes mellitus, helminthiasis and filariae in the blood. 


156 CLINICAL DIAGNOSTICS. 


By the term perverted or depraved appetite we mean the 
craving of unnatural food by otherwise healthy [?] animals. 
As a rule this is a very important symptom. Of course this 
condition must not be confounded with playfulness of young 
animals which gnaw at, bite and even swallow almost anything 
of convenient consistency and size. Thus cattle will lick at 
one’s clothes, dogs eat blades of grass. 

A craving for alkalies is pathological: e. g. straw soiled 
with urine and feces, whitewash, etc., on walls, wood; acids 
in dyspepsia. 

Swallowing indigestible substances, like cloth, leather, 
wood, stones, and similar objects is observed in lick disease 
of cattle, and wool eating of sheep; in rabies the same is 
observed. 

Yawning is a long deep inspiration with the mouth wide 
open. It manifests itself in the dog physiologically as a conse- 
quence of fatigue, sleepiness, and after awakening. 

Desire for-waiter «depends an the frst. place on 
the amount of water contained in the feed; dry feed requiring 
more water than green feed; of course some water is required 
in both cases. Under normal conditions horses usually drink 
one or two large pailfuls of water per day. 

Sniffling is a term employed in reference to horses; it 
denotes an act similar to yawning, whereby the mouth is opened 
widely without the inspiration of air; this may be observed in 
the presence of gastric disorders, Schweinsberger’s disease, 
and Borna’s disease. The demand is also affected by the 
amount of water given off through the skin, kidneys and 
intestines. Many horses are very sensitive in the matter of 
impure water, some even refuse “pure” water if of a different 
kind than that to which they have been accustomed [e. g. spring 
water and rain water]. 

The desire for water is diminished in colic and in all 
serious gastric and intestinal affections, providing no diarrhea 
exists; horses with acute cerebritis also refuse water. Con- 
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tinued refusal of water is on the whole considered as an un- 
favorable sign; when horses with colic drink water it is re- 
garded as a favorable sign. 

Thirst is increased in the course of various diseases : 

Animals with fever like small sips of fresh water 
at frequent intervals. 

When the crisis occurs in influenza or contagious 
pleuro-pneumonia of the horse, increased renal 
secretion and thirst go hand in hand. 

Exudative pleuritis and peritonitis. 

Diabetes insipdus of horses is attended with marked 
increase of thirst; several pailfuls are taken at 
a time. 

Diabetes mellitus. 

Gastric and intestinal catarrh |diarrhea] of dogs— 
attended with frequent vomiting. 

b. Manner of taking food. Healthy horses grasp the 
food with their lips and pass it into the mouth, then with the 
aid of the tongue and cheeks it is forced between the molars. 
Sheep and goats do likewise. Healthy cattle grasp their food 
with the extended tongue, curved like a hook. 

In horses the following changes are observed: 

1. In inflammatory swelling of lips and cheeks as well 
as in paralysis of the cheeks (facial or 7th nerve), horses 
take up their food with their teeth and experience difficulty 
in getting it into the mouth. 

2. In cerebral depression they show similar peculiarities ; 
while drinking they may insert the nostrils below the level of 
the water and “masticate” it. 

3. In tetanus feeding is very laborious; mastication and 
suction movements are impossible because the spasmodic con- 
traction of the masseter muscles has closed the buccal cavity. 
Painful conditions of the cervical muscles or of the cervical 
portion of the vertebral column render it difficult for the 
animal to feed from the ground. 
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In cattle normal feeding is disturbed in inflammatory 
affections of the tongue (actinomycosis), this organ often 
becoming hard and rigid (woody tongue). Cattle thus affected 
grab their food like dogs. 

The manner ot dtinkine water cniustealso be 
observed. Normally only dogs and cats lap their drink. When 
the facial nerve is paralyzed animals must insert the whole 
mouth into the water so that they can get it near enough to 
the pharynx to swallow it. 

c. Mastication. The briskness with which this act is 
performed bears a direct relation to the palatability of the 
food and the appetite of the animals; healthy horses and cattle 
make 60-100 masticatory movements per minute. 

Masticatory movements are conspicuously retarded in 
cerebral depression, in the course of severe fevers, and in 
acute and chronic hydrocephalus. The animals cease masti- 
cating for some time, seem “absent minded,” and forget to 
eat. This often happens while the mouth is full of feed, and 
pieces of hay and straw sticking out of it. 

Mastication is made dificult in paralysis of the facial 
nerve; here the food collects in large masses in the lower 
part of the mouth; it is also observed in tetanus or spasms 
of the masticatory muscles due to other causes. 

Mastication is impaired and laborious when mechanical 
defects of the teeth exist. Shear jaws, and irregular teeth 
projecting teeth, etc. The animals masticate one-sided, cau- 
tiously and “easy’’; they don’t masticate thoroughly, the food 
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is “crushed and bruised” but not “ground 

Mastication 1s painful when acute inflammatory conditions 
exist in the cheeks, temporo-maxillary articulation and in the 
intermaxillary space as they occur in the course of distemper 
of horses. Mastication may be voluntarily interrupted. If 
sharp or. pointed objects like nails, needles, splinters of wood, 
etc., are taken up with the food horses open their mouths wide 
and allow the contents to drop out, aiding with the tongue. 
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They do the same thing when injuries are produced by sharp 
teeth or displaced teeth (alveolar periostitis) ; sudden pain, 
produced by biting on a diseased or loose tooth, produces the 
same effect. Horses with diseased teeth frequently drop small 
masses or balls of food into the manger, “quibbing.” Some 
horses suddenly raise their head while masticating and hold it 
sideways, open the mouth and continue masticating in a cau- 
tious manner, at the same time making slow lateral movements 
with the lower jaw. Varied as the symptoms that occur in the 
course of different affections of the teeth may be, they all 
have-one thing an common, they make masti- 
Sarton diticcowlt and-pai0ful. 

| Empty masticatory movements are observed in_ rabid 
horses and ruminants, also in animals suffering from cerebral 
afflictions. Smacking noises during mastication, normal in the 
pig, indicate the presence of large amounts of saliva in the 
oral cavity (aphthenic disease, pharyngitis, stomatitis and 
tetany ). 

In dangerous diseases we often observe gnashing of the 
teeth, at the same time this is not a “prognostically unfavor- 
able” sign, it is frequently observed in cases of tetany, inflam- 
mation of the medulla oblongata, and poisonings. 

d. Deglutition. Deglutition is the closing act of 
feeding. It is described as occurring as follows: The lips are 
closed and the jaws are set together, then the tip, the back 
and the base of the tongue are successively pressed against 
the palate and thus the contents of the buccal cavity are forced 
into-the pharynx. By contraction of the’ muscles of the 
pharynx in front of the food mass the peristaltic motion thus 
inaugurated carries the bolus into the esophagus. At the same 
time the pharynx is slightly raised and the pressure exerted 
on the epiglottis by the base of the tongue, which projects 
backward, closes the larynx and allows the food to glide over 
it. The nasal openings leading into the pharynx are closed 
during this act by a raising of the soft palate and a coming 
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together of the borders of the posterior pillars of the fauces 
brought about by contraction of the muscles of the pharynx. 


A-@disturbance of normal 6 etnias on 
is most frequently caused by inflammatory processes in the 
pharynx that cause infiltration and disturb the function of 
the local muscles. The result is not only a painful condition 
during swallowing but the closure of the larynx or nasal 
cavities may be incomplete. Accordingly we may observe 
manifestations vot pain, extended “head and neck 
the animals often shaking their heads. Incomplete closure 
of the phrayngeal openings results in food particles entering 
the larynx or nasal cavities and giving rise to cough, or ejections 
of water, saliva or food through the nostrils (regurgitation), 
as the case may be. The degree to which the closure of the 
pharyngeal openings is imperfect, bears a direct relation to 
the severity of the affection. In mild cases, fluid only is 
regurgitated, noticeable while drinking water. Later on as 
the case becomes aggravated, solids also pass out. When the 
affection is mild and restricted to one side the regurgitation 
may also be unilateral. Soft feed is more apt to cause re- 
gurgitation than are solid substances. An inflammatory affec- 
tion of the pharynx that causes difficulties in deglutition may 
be primary (pharyngitis), or secondary to other diseases: 
distemper, morbus maculosus, anthrax. 

In addition, difficult deglutition is observed in: 


Paralysis of the pharynx in mycoses, parturient paresis 
and rabies. 


Spasm of the pharyngeal muscles in tetanus. 

Tumors of the pharynx; actinomycoma, lymphoma, tuber- 
cular lymph glands. 

Besides the symptoms of difficult deglutition we observe 
in addition: salivation, foaming at mouth, ejecting food from 
mouth while coughing, retention and fermentation of food in 
mouth cavity, unclean mouth and soiling of the crib. Insuf- 
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ficient occlusion of the larynx easily produces bronchopneu- 
monia because of deglutition. 


II. The Buccal Cavity. 


We usually examine the buccal cavity by daylight and 
without the aid of instruments; artificial illumination with 
reflectors, lamps, or electric lights 1s sometimes useful but 
not necessary. 


Method of Examination. In the horse and ox the hand is 
passed into the mouth at the bars, the tongue firmly grasped, and 
the thumb pressed against the palate. This procedure will, as a 
rule, cause the animal to open its mouth wide. Another prac- 
tical method consists in grasping with the hands, on both sides, 
the upper lips at the commissures and resting the thumbs against 
the palate. In dogs and cats we grasp, with our hands, the upper 
and lower jaws, at the same time pressing the lips between the 
teeth; hereupon tae animal opens its mouth wide enough to permit 
inspection. This method permits adequate examination of the oral 
cavity sufficient under ordinary conditions. The insertion of a 
mouth speculum is required for closer examination. Guenther’s 
mouth speculum is to be recommended as the best. 

Restless animals must first be secured and then towels or cords 
are passed between the dental arches, and by means of these the 
jaws are forced apart. 


In examining the mouth the following should be observed: 


a. Incomplete closing of the mouth cleft is due to a bilat- 
eral or unilateral paralysis of the n. facialis; and the lips are 
distorted towards the normal side. Permanent opening of the 
mouth (drooping of the lower jaw) is observed in the presence 
of trigeminal paralysis (rabies), strong swelling of the tongue, 
foreign bodies present in the oral cavity, also during rachitic 
afflictions. 

b. The temperature is elevated in fever and in local 
inflammations of the mucous membrane, stomatitis and in 
pharyngitis. 

eg: Secretion of Saliva. Secretion is dimin- 
ised in all acute febrile diseases, severe intestinal affections, 
and, as a rule, in colic. 

An ab no rial quantity. ois aliv ain the mouth 
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results either from the fact that the animal does not swallow 
the normal secretion (dysphagia) or that an abnormal secretion 
has occurred, as in simple catarrhal or traumatic stomatitis, 
diseased teeth, foot and mouth disease, stomatits pustulosa 
contagiosa, malignant catarrh, mycoses, etc. The saliva passes 
off in the form of clear strands or in the form of foam pro- 
duced by masticatory movements. In epilepsy this foam 1s 
observed at the commissures of the mouth. 

d. Odor from the mouth. An “imsipid sweetish” odor 
is observed when decomposing food-particles, epithelial cel!s 


Fig. 40 


Inspection of the Mouth Cavity. 


or saliva in the course of stomatitis catarrhalis, are present. A 
putrid odor is produced by decomposition of nitrogenous sub- 
stances. FExudates are present in malignant cartarrh and 
stomacace in dogs. A carious odor is produced by suppurative 
processes in bones, especially in alveolar periostitis. 

e. Specific morbid conditions. Clamminess of the buccal 
mucous membrane occurs in digestive disorders (loss of appe- 
tite) ; reddening and swelling of the mucous membrane with 
loss of substance is observed after the action of irritants and 
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caustics [chloral hydrate pills]. Simple catarrh is attended 
with similar but milder symptoms. 

Punctiform hemorrhages occur in morbus maculosus and 
leucemia. Nodules, pustules and ulcers in stomatitis pustulosa 
contagiosa. Ulcers on the gums in stomatitis ulcerosa, calf 
diphtheria, swine plague, mercury and lead poisoning. Blisters 
in foot and mouth disease, small isolated yellowish vesicles in 
stomatitis vesicularis. Wounds at the tongue tip and frenulum 
are produced by rough handling of the bridle bit; sharp teeth 
produce wounds on the inside of the cheeks, and sides of the 
tongue. 

The tongue may appear very swollen in anthrax in the pig, 
and in morbus maculosus; swelling and blue discoloration in 
sheep suffering from catarrhal fever. Actinomycotic processes 
render the swollen, or strophied, tongue hard and knotty. 

f. Foreign bodies are of frequent occurrence in horses 
[corn cobs], dogs, and cats, rare in other animals; they consist 
of pieces of bone, needles, etc., occasionally ring-like objects 
slip over the tongue accidentally: e. g. cross sections of the 
aorta, intestines, trachea, iron rings, etc., [rubber bands slipped 
on intentionally by children during play|. The symptoms are: 
open mouth and salivation, attempts at removal on part of 
the animal, eating and drinking interfered with, the tongue 
swollen. 

Care ultia nual aswell ais ocular ‘exami 
Matron, 1s) olten <wecesSary to recofnizne 
these condition s.. 

g. Condition of the teeth. Examination of the teeth 
of horses is of particular importance on account of the frequent 
occurrence of diseases and malformations of these organs. 
In dogs diseased teeth are also common. 

UpNesmal pesitrom of the incisors (par- 
rot mouth and pike mouth) point to the existence of a similar 
defect in the molars. Parrot mouth is not an uncommon 
occurrence in high bred colts. In ruminants the incisors are 
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normally loose. Carious incisors and molars occur in dogs 
in the course of rachitis, distemper, anzemia and stomatitis. 

Careful “@xamina tian, wot st homie er as 
With) thee) aid “ort “as piec Wil im seis sodica emery eten 
horses reject food after partial mastication, when they show 
any abnormal masticatory movements, and when large quan- 
lities of coarse food particles occur in the droppings. The 
friction surface and the lateral faces of the teeth can be 
examined simultaneously by letting the index and middle fingers 
glide over the former, the thumb and the remaining fingers 
over the latter. Abnormal conditions of the teeth can usually 
te felt far better than they can be seen. We should observe 
the presence or absence of sharp points, slanting friction sur- 
faces, shear jaws, imterrupted jaws, projecting teeth, short 
teeth, carious and broken teeth, cavities, etc. 


III. Throat and Esophagus. 


Examination of the throat and esophagus is restricted 
to external inspection and palpation. Occasionally, internal 
examination proves to be of value. 

Inspection. (D ofits 6 swe os neta eee cat 
of the pharynx occur in phlegmonous conditions of the 
mucous membrane - (pharyngitis). CircumSeribed 
swellings indicate the presence of abscesses and tumors. 
Much of the upper part of the pharynx in dogs, cats and birds 
may be examined if the mouth is wide open. This is rendered 
all the more possible in dogs and cats by pressing down the 
base of the tongue a little. 

Palpation. Increased temperature and sen- 
sitiveness indicate acute inflammation which may be 


*[For horses a speculum is not in all cases necessary for the detection 
of defects or other abnormal conditions of the teeth. By passing the 
hand into the mouth at the bars, at the same time pushing the tongue 
to the opposite side that organ is forced between the molar teeth on that 
side and the animal will voluntarily keep its jaws sufficiently separated 
to permit examination of the condition of the teeth without endangering 
the safety of the operator. The right molars are examined with the right, 
the left with the left hand, the operator facing the animal.] 
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either diffuse (pharyngitis) or circumscribed (development 
of abscesses). The consistency is firm, yet yielding; 
even in abscess formation distinct fluctuation is rarely present 
here. Circumscribed painless swellings of firm consistency 
indicate the presence of tumors, usually melanosarcoma in old 
gray horses and actinomycoma in cattle. Palpation of 
the esophagus serves to detect the presence of foreign 
bodies, mostly observed in cattle in the form of pieces of 
potatoes, apples, corn cobs, etc. Paralyzed animals do not 
fight against the examination; there is no swallowing when 
the hand is introduced. One must be cautious not to injure 
the soft palate, and not to be injured by the edges of the 
molars. Esophageal diverticula and stenoses cause periodically 
recurring occlusions of the esophagus. Ingestion of food causes 
the esophagus to distend—sausage like. Such animals cease 
eating, or, when they attempt to eat or drink, regurgitation 
of the ingested mass through the nostrils takes place. 

Examination with a probe or probang has no special value ; 
the dilated esophagus, regurgitation, vomiting of food and 
symptoms of choking are sufficient to base upon them the 
diagnosis diverticulum and stenosis, two conditions usually 
coexisting. On the other hand, the fact that a probang can 
be passed freely through the esophagus does not exclude the 
presence of these conditions. With dogs, the use of the 
esophageal sound is easy, not dangerous, and of value in 
examining foreign bodies located in the esophagus. 


IV. Rumination. 


Rumination is a specitic physiological act of the digestive appa- 
ratus of ruminants. These animals feed by taking up food hurriedly 
and swallowing it after little or no mastication. After ingesting 
a sufficient amount of food in this manner, the latter, which by 
this time has become partly macerated by the saliva which accumu- 
lated with it in the rumen, is carefully remasticated. During this 
act the animals prefer a recumbent position. The food is forced 
into the mouth by a contraction of the second stomach or reticulum 
into which it previously passes from the rumen. Every cud is sub- 
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jected to about 60 masticatory movements and is then re-swallowed, 
this time passing directly into the omasum and abomasum or true 
stomach through the esophageal groove. The whole act of rumina- 
tion requires one or two hours. When cattle are driven or oxen 
put to work before they had time to finish ruminating, this act is 
temporarily suspended to be resumed at the next period of rest. 
Slight disturbances of the act of rumination can as a rule 


not be recognized as such. 


Cone demab les die -vil ast 0/056) dat ae eet ee 
mal or complete suppression of rumination alone are definite 
signs of disease. 


In the beginning disturbances in rumination due to disease 
manifest themselves by a reduction in the number of cuds 
chewed in a certain time, by the number of masticatory move- 
ments applied to each cud before being swallowed and by the 
rapidity with which the animal masticates. 


The severity of the disease corresponds to the degree to 
which rumination is interrupted. In severe diseases rumination 
ceases entirely. 


Rumination is disturbed in: 
[All severe febrile and painful affections, surgical 
diseases. | 
Gastric and intestinal disturbances, especially over- 
loading and paralysis of the paunch. 


Belching (eructation, ructus, eructatio) is an involuntary 
elimination of gastric gases through the pharyngeal, oral, or 
nasal cavities, with the production of sound; belching associ- 
ated with rumination is a normal process in ruminants. 


The frequency of belching depends upon the quantity of 
gases formed by ferments and bacteria during digestion; the 
quantity and kind of fodder are of basic importance. On the 
average, cattle belch 18 times, sheep and goats 10 times in 
one hour; belching is most frequent during rumination and 


feeding. 
Belching is rare and weak in cases of afflictions of the 
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crop, with drying of the contents and in esophageal stenoses 
causing the accumulation of gases in the paunch (tympanitis ). 

Frequent and strong belching with considerable develop- 
ment of gas is to be regarded as a healthy process. 

Quickly fermenting fodder (withered green of any kind) 
frequently obstructs the paunch-cap opening, thereby rendering 
belching impossible or insufficient, and permitting excessive 
accumulation of gases (tympanitis). 

The gaseous odor is repulsive, depending on the kind of 
fodder ; it is piercing in catarrh of the abomasum. 

Belching in horses is a manifestation of vomiting move- 
ments, and is, therefore, to be regarded as pathological. 


V. Vomiting. 


Vomiting is a reflex (involuntary) spasmodic evacuation 
of the stomach or paunch contents through the mouth or nasal 
passages. This act is assisted by simultaneous contraction of 
the abdominal and inspiratory muscles. Immediately preceding 
the act of vomiting animals make a deep inspiratory move- 
ment. Vomiting is caused by indirect (rarely direct) stimula- 
tion of the vomiting center in the medulla oblongata. 

Vomiting movements are frequently not followed by actual 
vomiting in the beginning (retching) ; occasionally, only gases 
are eliminated, the animals belch and drool, and gurgling 
sounds may be heard. 

The ease with which vomiting occurs in our domestic 
animals varies with the species according to the anatomical 
construction and the degree of fullness of the stomach. Car- 
nivora, pigs, and birds vomit most readily and with greatest 
ease, ruminants less so. Horses rarely vomit. This is ex- 
plained by the anatomical structure and position of the stomach. 
[The stomach of the horse is comparatively small and even 
when filled does not always come into contact with the floor 
of the abdomen, hence is not easily affected by abdominal 
contractions. | 
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Further, the spiral arrangement of the muscular coats, 
insertion of the esophagus at the middle of the stomach, its 
contracted and thickened wall at the point of insertion (in 
contrast to the funnel shaped thin walled structure of this 
organ in other animals) and the large fundus of the horse’s 
stomach must be considered in this connection. 

A vigorous contraction of the stomach will serve to over- 
come these obstacles and vomiting may occur in the horse. 
In such cases, however, there is always danger of rupture of 
the organ. This is the usual result when the stomach is well 
filled with food. Vomiting in the course of colic is therefore 
always a serious symptom. Jf, however, the stomach of the 
horse 1s moderately filled with fluid contents, a rupture need 
not occur. In such cases the act of vomiting is usually not 
caused by an overloaded stomach but by direct stimulation of 
the vomiting center. (Chloroform narcosis, hemorrhages and 
inflammations near the medulla.) 

Vomitingascalways sas yanptom ot da seage 
and occurs under the following conditions: 

During the presence of foreign bodies in the larynx or 
at the base of the tongue: pieces of bone, fish bones, needles, 
feathers, etc., also when tough, stringy mucus collects in this 
region in the course of pharyngitis and laryngitis. 

Obstruction of esophagus. 

Gastric affections, overloading of stomach, gastritis, and 
in certain poisonings, with rabies and foreign bodies in the 
intestines of the dog. 

Intestinal affections, such as prevent the normal progress 
of food masses through the lumen of the intestine and thus 
provoke antiperistaltic movements which cause the stomach 
to become distended with intestinal contents, irritation of its 
mucous membrane, and vomiting. 

In obstruction of the paunch cap or of the third stomach 
in cattle; frequent in cerebral affections, in acute peritonitis 
(dog, pig) and in uremia (dog). 
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Chronic vomiting is observed in cattle and is always to 
be regarded as an unfavorable symptom. It indicates esoph- 
ageal stenoses, diverticula, enlargement of the mediaestinal 
glands, hernia of the diaphragm and constriction of the pylorus. 

The character of the vomited material may often serve to 
determine the cause of the act and the origin (stomach or 
intestine) of the ejected mass. 


VI. The Abdomen. 


Examination of the abdomen is conducted according to 
the following general rules: 

The different examination methods supplement one an- 
other; the results obtained from just one may not be satis- 
factory. 

a. Inspection. The volume of circumference of the 
abdomen in domesticated animals is subject to great variations 
and great care must be exercised here in diagnosis. For clinical 
purposes the size of the abdomen must always be considered 
in connection with the general condition of the animal, its 
general make up, feed, care, etc. Animals habitually kept on 
voluminous food in ample abundance develop a voluminous 
abdomen. A good plan is to inquire of the owner as to the 
former or usual condition of the animal in this respect.  Cir- 
cumscribed enlargements are usually of interest from a surgical 
point of view. 


Abnormal distention of the abdomen may be due to: 


1. Pregnancy. The circumferential increase is bilater- 
ally manifest primarily in the posterior third of the abdomen; 
in the cow frequently more on the right than on the left side. 
The palpatory determination of the fetus from without or 
from the rectum furnishes the only definite diagnosis. 

2. Accumulation of abnormal quantities of food in the 
digestive tract (in horses the cecum and colon, in ruminants 
the paunch and other stomach, in dogs the stomach). In these 
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cases the distention is due either to increased consumption of 
food (overfeeding) or to accumulation of food taken in normal 
quantities during inactivity of the bowels (constipation). In 
these cases the norma! tympanitic tone is replaced by a dull one. 

3. The accumulation of gases produced by fermenting 
food. In this case the distention is in an upward direction, 
the hollow of the flank is raised, and the abdominal walls be- 
come distended (tympanitis, bloat). The rapid production of 
gas may be due to the character of the food [legumes, cruct- 
fera, etc.] or to suspended activity of the bowels. 

4. Accumulation of fluid (transudate and exudate) in 
the peritoneal cavity. This is occasionally seen in dogs, rarely 


in horses. In this case the distention is in a downward direc- 
tion, symmetrical and bilateral, fluctuation is observed and 
percussion reveals a dull area bounded above by a horizontal 


Fig. 41. 
Dorsal and ventral limits of area of percussion. —-— Attachment of 
diaphragm to ribs. N. Right kidney. L. Liver. H. Reticulum. 
B. Manyplies. Labm. Stomach. 
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line. When a dog thus affected is raised to a vertical position 
the dull area is shifted (ascites). 


5. Tumors in the abdomen; liver (ecchinococci and carci- 
noma), spleen (leukemia), glands, ete. 


6. Dropsy of foetal membranes. 


7. Retention of urine and pyometra in the dog. Circum- 
script circumferential increase of the abdomen is encountered 
in the case of hernia (abdominal, naval, inguinal hernia). 

Abnormal reduction in size of the abdomen may be due to: 

Long continued starvation, or, if in spite of good care, 
abundant food and sufficient rest an animal shows this symp- 


tem, we may conclude that lack of appetite is at fault (diges- 
tive disorders). 


2. In serious subacute diseases, in such cases the animai’s 
general condition may still be good. 


3. During or following severe diarrheas, or after colic 
when strong purgatives were prescribed. 


4. Violent contraction of the abdominal muscles in pain- 
ful affections of the hind legs. 

b. Palpation. The object of palpation is to ascertain 
the consistency of the bowel contents and whether or not pain- 
ful conditions exist. In ruminants the peristaltic motion of 
the bowels per rectum is of especial value in large animals. 


Method: With small animals, palpation is simultaneously per- 
formed from both sides by placing the fingers of both hands in back 
of the ribs, directing them upwards and backwards, allowing the 
intestines to pass between the finger tips. In this manner almost 
the entire abdominal cavity may be examined, especially if the 
animals are alternatingly raised in tront and in back. Dogs, under 
palpation, present a tense abdominal skin at first, but soon relax. 

With horses, the abdominal skin is thick and somewhat tense, 
this rendering deep palpation rather difficult, especially if the animals 
intensify this muscular tension during the examination. The ab- 
dominal wall in cattle is somewhat thinner, also less tense, so that 
the abdominal content may be subjected to slight, deep palpation. 
With horses and cattle, the entire hand is placed on the abdomen, 
and palpation is performed from the wrist in mild pushes following 
one another at brief intervals. 
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The tension of the abdominal wall is increased with every 
stronger filling of the dorsum, and also in peritonitis and tetany. 
Horses, during palpation, intensify the tension of the abdomi- 
nal skin at first, and then relax after a short time. 

The consistency of the abdominal contents should range 
from soft to solid-soft. By pressure, the fodder masses, espe- 
cially in the paunch, should disappear through peristalsis after 
approximately 114 minutes; if they persist, there is obstruc- 
tion or paresis of the paunch. If the abdominal contents are 
liquid, a short push or slap, given bythe fingertips, will cause 
wave-like motions to the other side of the abdomen. Neo- 
plasms and intestinal calculi form the hardest obstruction. 
Coprostases, as well as larger foreign bodies, may be easily 
felt in the stomach and intestines after the normal intestinal 
contents have been thoroughly eliminated. In cats, pendulous 
kidneys may easily give the impression of tumors or foreign 
bodies. 

Another object of palpation is to ascertain painful condi- 
tions or abnormal sensitiveness. Even healthy horses are often 
extremely sensitive to pressure exerted on the abdomen and 
become restless when subjected to such an examination. Care 
must therefore be observed not to mistake these symptoms for 
something more serious. In cattle it is different, because ab- 
normal sensitiveness in these animals always points to the ex- 
istence of important lesions. 

Sensitiveness to pressure between the 6th and 8th ribs 
(opposite the reticulum) points to the possibility of an injury 
to the diaphragm from a foreign body that penetrated the re- 
ticulum. In acute affections of the true stomach cattle evince 
symptoms of pain on palpation of the hypochondriac region. 
Palpation of the right flank in cattle, when intussusception of 
the small intestine exists, is also attended with symptoms of 
pain. Foreign bodies in the intestines of dogs produce symp- 
toms of pain when pressure is exerted. 

In cattle the peristaltic movements of the paunch are an 
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important consideration. Normally these can be felt in the 
hollow of the left flank at the rate of about two per minute. 
Gmeiner constantly observed, within 5 minutes, from 10 to 14 
paunch movements in cattle, from 6 to 12 paunch movements 
in sheep, and from 7 to 14 paunch movements in the goat. 
The food masses are moved from below upward and toward 
the right side. Every contraction of the paunch is attended by 
a slight rise in the hollow of the flank followed by a some- 
what more sudden drop or depression. Imperfect or slowed 
movements of the paunch point to the existence of some patho- 
logical condition (overfeeding, tympanitis, paresis of the 
paunch, peritonitis, adhesions of the paunch with the abdomi- 
nal wall. In case of intestinal catarrh, the paunch movements 
are less intense, but of greater frequency. 

Palpation of the bowels per rectum. ‘This is possible 
only in the comparatively large rectum and roomy pelvis of the 
horse and ox, but on the other hand the proportions are so 
large here that only a part of the abdominal region can be thus 
explored. In the region within our reach we can determine 
position and contents of the abdominal organs, also the pres- 
ence of foreign bodies and tumors. 


Method of procedure. To make a thorough examination it 
is often necessary to introduce the arm full length. A shirt with- 
out a sleeve can be worn to advantage on such an occasion. [After 
carefully paring the finger nails] the arm should be well covered 
with oil, or soap (castor oil answers the purpose well) and then 
with the tips of the fingers forming a cone, the hand is carefully 
introduced into the rectum. During the examination the animal’s 
head (if a horse) is held up, and the forefoot on the side where 
the operator stands is raised, by an assistant. Nervous or excit- 
able horses can be secured with a twitch or the operator can pro- 
tect himself against kicks by having the animal standing close to a 
stable partition, the operator standing on the opposite side. The 
left half of the abdominal cavity can be examined most satisfac- 
torily with the right hand, the right half with the left hand. Since 
perforations can be produced it is advisable to proceed with the 
utmost care in making rectal examinations. 

If accumulated food masses, contraction of the rectum, or the 
presence of gases retard the easy introduction of the hand, simul- 
taneous infusion of water should be given to facilitate the opera- 
tion. It is always a good plan to insert the arm nearly its full 
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length before beginning our examination. In this way a long 
piece of the rectum slips over the arm and there is less danger of 
pulling or straining the mesentery. This danger decreases as the 
length of the mesentery increases anteriorly. 

Examination of cattle is done best by means of the left hand, 
since the rectum lies ante pelvim, somewhat towards the right in a 
large loop which can be easier grasped with the left hand. When 
the arm has been introduced horizontally for a length of 55 cm. one 
has reached the spot which permits of the greatest motility. With 
short animals one may reach as far as the last rib; with cows not 
quite as far. 

Smaller animals are examined by inserting the forefinger in 
the rectum; this permits of determining the presence of foreign 
bodies, affections of the prostate and of the anal sac, and their 
importance as to defecation, especially in dogs. 


Exploration per rectum is indicated in chronic colic and in 
all cases of colic in stallions and cattle. Palpation may serve 
to determine the following points: 

Tp Shuchnie sis tan dep 0 S11 Onl ee Gea oavac ee 
The separate regions of the intestines can be definitely recog- 
nized only when they are filled with food. Mere distention 
with gases does not always enable us to recognize with cer- 
tainty the identity of parts. When the bowels are empty or 
only partially filled with fluids or gases it may be impossible to 
distinguish between the large and the small intestine. The 
longitudinal muscular bands of the large intestine of the 
horse are the only means of differentiation, and these must be 
sought. Manual exploration per rectum enables us to recog- 
nize food accumulations or impactions in the following divi- 
sions of the bowels: 


a. IJmpaction of the floating colon. This is of frequent 
occurrence in its posterior region and can then be easily recog- 
nized (rectal paralysis) ; constipation in the floating colon is 
recognized by the nodular character of the surface and the 
sinuous course of the bowel. Its volume is appreciably less 
than that of the colon or cecum. 

b. Impaction of left colon. When well filled with im- 
pacted food masses the pelvic flexure projects into the pelvic 
cavity and frequently toward the right hand. This flexure is 
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recognized by its great volume, its curvature and the short 
mesentery uniting the two superposed layers of the left colon. 

c. Impaction of cecum. The base of the cecum is sit- 
uated in the upper portion of the right flank and is attached to 
the spinal column by means of a mesenteric fold and the pan- 
creas. When distended with food-masses its great curvature, 
which is smooth, projects almost to the right-hand border of 
the pelvis. The small curvature can also be recognized and 
serves to identify the organ. The longitudinal muscular bands 
can also be felt. 

d. Impaction of the ileum. This usually occurs near the 
ileo cecal valve. The impacted intestine courses transversely 
from the left to the right side of the flank. It can be recog- 
nized by its sausage-like form which can be almost encircled 
by the hand. 

e. Obstruction in the Duodenum. Characterized by the 
presence of an arched, sausage-shaped cord immediately in 
back of the anterior mesenteric root. 

Rectal examination should include the palpation of the 
anterior mesenteric root. Thickening and widening of the wall 
caused by thrombosis produce intensified pulsation due to in- 
testinal distortion and accumulations in the appendix and colon. 

Exploration of the paunch from the rectum in cattle ren- 
ders much better results than may be obtained from external 
examination. Rectal contents generally appear more solid from 
the rectum than from without. 

In idiopathic paunch paresis, the paunch, even externally, 
appears considerably filled and solid; its toughness, as deter- 
mined by anal examination, surprises one since impressions can 
be made solely by using the clenched fist. The expanded 
paunch extends beyond the median line dorsally, exceeds it 
ventrally, and comes closer towards the examiner. The paresis 
is due to the amount and consistency of the contents; rumi- 
nator remedies effect the disappearance of the paresis. 

With symptomatic paresis (traumatic gastric peritonitis), 
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the paunch content is soft or even flabby; the quantity may be 
small or considerably large. Peritonitis is the cause of the 
paresis which does not yield to the administration of rumi- 
nator drugs. 


The following dislocations or displacements of the intes- 
tine can be diagnosed: 


a. Incarceration in inguinal canal; most frequently ob- 
served in stallions. The intestine can be felt about two or 
three inches in front of the pubic bone and four or five inches 
to the right or left of the median line where it seems to be 
firmly attached. A pull exerted at this point causes the animal 
to evince signs of pain. Simultaneous examination of the scro- 
tum (external) clinches the diagnosis. 


b. Peritoneal hernia or so-called gut tie of the ox. A 
loop or knuckle of intestine can be felt at the anterior margin 
of the ileum, retained between the latter and the vestige of the 
spermatic cord. The doughy, painful swelling, held in position 
by the tense cord which is situated anteriorly, is characteristic 
of this condition. 


c. Invagination of the small intestine in cattle. This con- 
dition is recognized by the presence of a firm but elastic 
sausage-like mass in the lumen of the intestine, terminating 
abruptly posteriorly but insensibly anteriorly where food masses 
have accumulated. The length of this mass varies with the 
extent of the invagination. 


d. Torsion of the left layers of the colon in the horse. 
In this condition the tense mesentery can be felt coursing 
downward and to the left immediately in front of the entrance 
to the pelvis and just below the 4th lumbar vertebra. A pull 
exerted on the mesentery produces symptoms of pain. A sec- 
ond tense strand can be felt in the umbilical region (a longi- 
tudinal band of the inferior layer of the colon which courses 
from left to right). The pelvic flexure has shifted from its 
normal position. 
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ik =Endverolit he'(stones “and concretions . in. the 
intestines) can be detected only when the intestines are com- 
paratively empty. The presence of large masses of food in- 
terferes with their recognition. It is best, therefore, when 
these are suspected, to free the intestines of their contents with 
a purge before proceeding with the examination. 


Il. Tumors and tuberculosis tumefactions of the 
lymphatics can be recognized only when they have a certain 
size, e.g., that of a hazelnut, and here too a purge must be 
given to remove solid fecal masses before exploration begins, 
otherwise mistakes are easily made. 


e. Internal Examination of the Abdominal Cavity Facili- 
tated by Vaginotomy. If palpation of the abdominal organs 
from the rectum. does not suffice in clearing diagnostic uncer- 
tainties, vaginotomy is frequently an aid towards the estab- 
lishment of diagnostic facts since it permits of internal exam- 
ination of the abdomen in the mare and cow. Vaginotomy is 
not difficult, and not dangerous when carefully performed (vide 
textbooks of surgery). 


Vaginotomy permits the deep insertion of the arm into the 
abdominal cavity for diagnostic or therapeutic purposes. This 
facilitates a thorough examination of the genital and urinary 
organs, and furnishes valuable conclusions as to the position 
and consistency of the contents of the intestinal segments. 


f. Percussion of the Abdominal Cavity. The stomach 
and the intestines contain, as a rule, large gas-filled chambers 
surrounded by the walls of the organ, and by the fodder mass. 
The small air-containing cavities produce tympanic sound 
which is more marked and higher, the thinner the abdominal 
wall, and the less the abdominal wall and the intestinal wall ap- 
pear to join in the vibration. Intestines containing merely fod- 
der masses give no sound; they also hamper vibration of the 
neighboring intestinal wall. The percussion sound over these 
is, consequently, empty. Thus, the percussion sound above the 
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abdominal cavity under normal conditions shows these differ- 
ericeae 

1. The sound is rather dull, hardly audible, above the 
inner slanting abdominal muscle between the upper and lower 
flanks, from the hip to the costal arch, and further along its 
course. 

2. In the right upper flank in the horse (caecal head) 
and in the left upper flank in cattle (paunch), usually a larger 
amount of gas forms a wide sounding-board; thus, the sound 
is not very clear, and more nearly resembles the over-loud 
pulmonary sound. 


Back and Abdominal Margins of the Pulmonary Percussion Field; 
Junction of Diaphragm and Ribs; Coec. Coecum; 
v. C. ventral colon; d. C. dorsal colon. 


3. In the other abdominal regions the sound appears to 
be more or less clearly tympanitic or, because of larger fodder 
masses, from dull to empty. 
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Consideration of these conditions and of the topographical 
location of the individual intestinal segments permits the de- 
termination, through percussion, of the presence of abnormal 


quantities of fodder or gases in certain intestinal regions. 


Topography. 1. The Horse.—The position of the individual 
intestinal segments varies considerably with their contents; thus, 
the segments cannot be closely determined in the living animal. In 
general, the relative positions of the intestinal segments in the horse 
are, as follows: 


The right side of the abdomen comprises mainly the right colon 
and the caecum. In order to define the individual intestinal seg- 
ments, one should draw a line along the abdominal margin of the 
pulmonary percussion field, and then another line along the course 
of the last rib and over the insertion of the cartilage of the false 
ribs; then a horizontal line is drawn between the two at the level 
of the middle trunk line. This gives us three fields above the 
abdominal cavity on the right side; the anterior lower field com- 
prises mainly the right upper colon position which, however, lies 
in the upper segment behind the diaphragm and the sharp margin 
of the lung. The lower colon position stretches under the cartilage 
of the false ribs from the eighth to the seventeenth ribs in such a 
manner that approximately half of its diameter rests above the 
cartilage, and the other half below, by the width of a hand. The 
posterior segment is nearly completely occupied by the caecum, 
the base of which also fills the upper anterior region up to the 
fourteenth rib. In back of the caecum we have mesenteric and 
rectal loops, starting out from the vertical line which, in turn, origi- 
nates from the lateral corner of the exterior curvature of the ilium. 


In the horse we find, on the left side of the abdomen, mesenteric 
and rectal loops in the two upper thirds, while the lower third of 
the abdominal cavity up to the ilium is filled by the left colon. 
Especially the lower position lies close to the abdominal wall, 
whereas the upper position remains at a small distance, and trans- 
gresses towards the transverse colon to the front into the lower 
position, becoming affixed to the lateral abdominal wall under the 
seventh to the eleventh ribs, e. g. to the diaphragm. 
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2. Cattle. The paunch covers the entire left of the abdomen. 
The percussion sound in the upper flank is over-loud or tympanic, is 
duller in the lower region, and becomes gradually flat. On the 
right side, the intestinal disc hes close to the upper and lower 
flanks of the intestinal wall, and gives a tympanitic sound; this is 
also true of the abomasum in the course of the rib cartilage. 
According to Lagerlof, the abomasum usually lies on the base of 
the abdominal cavity, approximately in the median plane; only the 
pyloric part transgresses towards the right. The second stomach 
lies on the left side in the corner formed by the eighth rib and its 
cartilage; towards the front it reaches to the abdominal margin of 
the pulmonary percussion field. The third stomach, situated on 
the right thoracic wall, produces a softly-dulled, percussion sound 
directly behind the pulmonary margin (Lagerlof). 


Pathologically-increased fodder accumulation produces an 
empty sound with strong resistance over the filled segment. 
The well-filled intestine may reach a considerably increased cir- 
cumference, and be percussed in places where it is usually not 


DrESeut. 


If the development of gas becomes so large as to effect 
tension of the intestinal wall, the latter will be found to co- 
vibrate under percussion, giving rise to a full sound; this 
shows that in tympanitis one obtains a full sound just as with 
a normal lung, only clearer and louder because of the presence 


of large air-containing cavities. 


4. Auscultation of the abdomen. The observation of 
the various sounds produced by the moving along of the in- 
testinal contents has for its object the determination of the 
character of the movements of the bowels. The sounds are 
produced by the onward movement of the solid, liquid and 


gaseous contents of the bowels. The gases particularly pro- 
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duce distinctly audible sounds. In the absence of intestinal 
contents sounds are not produced by peristaltic motion. 
The character of the sounds is determined by the consist- 


Migs, 43.and 44. 


Impaction of the upper right and transverse colon. — -— Abdominal 
margin of the Pulmonary Percussion field. -++ empty sound, 
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ency of the intestinal contents and by the quantity of gases 
present. Hence: the sounds of the small intestine are those 
of flowing liquid, gurgling, and sparkling; the sounds of the 
large intestine rumbling, cooing, and tumbling. 

The intensity of the sounds corresponds to the intensity 
of the bowel movements, and we distinguish lively, weak, 
hardly audible, short and prolonged sounds or noise. 


None of the intestinal sounds are continuous, they are al- 
ways interrupted by quiet intervals, but in healthy animals 
these intervals are never long. Practice in auscultation is of 
course necessary to enable us to judge correctly. 


One should determine whether the intestinal sounds are 
of longer duration, frequent, or rarely audible. 


In accordance with its periodic movements, we hear, above 
the paunch, a slowly increasing murmuring or crackling sound 
which disappears gradually. Auscultation is performed on the 
left thoracic wall immediately behind the pulmonary margin at 
the lower end of the sixth and seventh ribs. One hears a 
double contraction at intervals of from 55 to 57 seconds; the 
first is weaker, brief and push-like; the other, audible after 
from 3 to 5 seconds, is stronger. Then follows considerable 
paunch contraction. These conditions apply to the resting ani- 
mal. 

There are three contractions audible in the ruminating ani- 
mal; they follow one another in brief intervals. The diag- 
nostic value of cap auscultation is not great since the absence 
of sounds does not warrant the conclusion that the organ is in- 
active (Buns). A few weak crackling sounds originate in the 
third stomach; the sounds originating in the abonmasum are 
like the ones in the intestines. 


Disease effects changes both in a qualitative and quanti- 
tative sense; peristalsis might confine itself to certain seg- 
ments, such as the mesenterium, while the colon remains at 
Test. 
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Decrease of sounds (surpression of peristalsis) 1s observed 

with: 

accumulations, obstructions and tympanitis, the 

marked aggravation prompting the manifestation 

of paralysis ; 

pathological contraction of the mesenteritum dur- 

ing spastic and rheumatic colics ; 

permanent diarrhea if the intestinal contents are 

quantitatively small ; 

severe inflammations, since peristalsis appears to 

be insufficient and the quantitative contents of the 

intestines are but small (enteritis, peritonitis) ; 

intestinal paralysis. 


Impaction of the left Colon. — -— Adominal margin of the Pulmonary 
Percussion field. ++ Empty sound. 

Sounds will be vivid and loud in all cases of mild irrita- 
tion, especially those due to the feeding of fodder possessing 
a mild laxative effect: greens, raw potatoes, turnips, wheat 
bran, ete. | meee 

The ringing intestinal sounds form a special quali 
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variety; they resemble the sound obtained by a drop falling 
upon a metal base. They originate in cases of gaseous disten- 
sion of the intestine where the above-situated intestinal seg- 
ments (mesenterium) propel their fluid content towards the 
tensioned intestinal segment, effecting vibration of the latter. 
Ringing intestinal sounds indicate that an int>stinal segment is 
at rest, and that its walls are extended by gases. 

g. Exploratory Puncture of the Abdo:ninal Cavity is di- 
rected toward the determination of the presence of abnormal 
contents in the free part of the abdominal cavity (consult 
surgical textbooks regarded technique) ; there might be exu- 
dates (peritonitis), transudates (hydrops ascites), blood (rup- 
ture of spleen, liver, major vessels), gastro-intestinal contents, 
urine (rupture of bladder), liquor amnii (rupture of uterus), 
echinococcus fluid. 


VII. Intestinal Discharges or Evacuations. 2 


The quality and quantity of the discharges depend in the 
main on the kind and quantity of the food. The amount of 
water imbibed has little or no influence on the consistency of 
the discharges. The beginner must make an objective study 
of the character of the discharges of different animals on vari- 
ous foods, and in particular cases make comparisons with the 
discharges of other animals kept under the same conditions in 
the same stable. There are many diseases in which the char- 
acter of the bowel discharges is of very great importance. 


a. Defecation. The act of defecation is accompanied by an 
arching of the back with hind legs spread and slightly advanced; 
dogs assuming a crouching position. This is followed by a deep 
inspiration, fixing of the thoracic walls, contraction of the abdomi- 
nal and intestinal muscles and relaxation of the sphincter of the 
anus. 


Defecation is dificult when the feces are dry or hard 
(constipation). Continued rest after and during periods of 
heavy feeding may lead to an accumulation of bowel contents 
or even to constipation, Voluntary defecation is almost im- 
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possible when paralysis of the rectum exists, in such cases 
the agitation of the body during locomotion causes the feces 
to be passively discharged through the gaping anus. 

Involuntary evacuations of the bowels occur in cerebral 
spasms and in paralysis or relaxation of the anus. The latter 
is common in the course of severe diarrhoeas, here the sem1- 
liquid feces flow down on the legs. 

Defecation is painful in the course of painful inflamma- 
tory conditions in the abdominal cavity (intestine, periton- 
eum), diaphragm or abdominal walls. These conditions all 
interfere with the normal contraction of the abdominal mus- 
cles during the act of defecation. In dogs foreign bodies 
(bones) in the intestines, and obstructions by agglutinated hair 
at the anus of long-haired dogs, are particularly troublesome. 
The patients groan, cry or howl during attempts at defeca- 
tion; they avoid the act as much as possible and thus bring 
on constipation. 

b. Frequency of defecation. Carnivora defecate once 
or twice daily, herbivora much more frequently; horses 8-10 
times, cattle 12-18 times. These figures are increased by bodily 
exercise—particularly in horses that travel much. 

When the normal frequency of defecation is reduced, we 
say the animal is constipated; it is usually produced by de- 
creased intestinal peristalsis, aggravated by increased drying 
and hampered propulsion of the ingesta. In horses, retention 
of the ingesta usually has its site in the mesenterium and 
caecum; in dogs, in the rectum. 

Constipation may result from impaction, occlusion, and 
dislocation of the intestine, first stages of intestinal catarrhs, 
inflammations, etc. Constipation is the principal symptom of 
colic, it may occur, however, without any other colic symptoms. 
In ruminants the ingesta are usually retained or retarded in 
the paunch and omasum, rarely in the intestines. 

The term diarrhea is applied to frequent and usually co- 
pious evacuations of liquid or semi-liquid feces; it occurs in 
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all irritated conditions of the intestinal mucous membrane and 
is caused by feed, catarrh and inflammation. Psychic disturb- 
ances may lead to diarrhea by reflex action. 


c. Volume of feces. Here we must distinguish be- 
tween the amount passed at a single defecation and the total 
for a day. Well-fed horses (stable) pass 2 to 4 lbs. at each 
act, 20 to 30 lbs. per day. With well-fed cattle the daily quan- 
tity may be as high as 45 kg, with sheep and goats from 1| to 
2 kg, with pigs from 0.5 to 1.5 kg, with dogs up to 400 g. In 
acute and in chronic hydrocephalus the volume of the evac- 
uated masses as well as the intervals between evacuations 1s 
increased. ‘The evacuations are increased in quantity in diar- 
rhea following constipation, they are diminished after the use 
of evacuants and after [prolonged diarrhea], during constipa- 
tion and when animals are underfed. 


The fodder intake remains in the digestive tract of the 
horse for from | to 4 days, with ruminants from 11% to 4 days, 
with pigs from 11 to 36 hours, with dogs from 12 (15) to 48 
hours. 


d. Consistency and form. Under normal and usual 
conditions horses’ dung is evacuated in balls of a regular form, 
which on striking the ground usually break. In cattle the 
dung is voided in the form of a semi-solid mass (porridge), 
which flattens out uvon striking the ground. Sheep and goats 
pass small firm balls resembling the fruit of the bay-berry. 
Swine and dogs pass feces somewhat more solid than those of 
cattle and frequently quite hard. In all animals the character 
of the food has a great influence on the appearance of the 
evacuations. In describing the dung of the horse we use the 
terms hard, firm or loose balls, very moist balls, thick gruel- 
like mass, thin gruel-like mass, fluid, watery. 

Increased firmness or hardness of the feces is observed 
in all febrile diseases, in constipation, and in the first stages 
of intestinal catarrhs. In severe febrile diseases of cattle (ma- 
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lignant catarrhal fever) and in obstinate constipation the feces 
are dry, hard and resemble peat in appearance. 

Decreased firmness or abnormal softness of the feces 
occurs in all forms of diarrheas, intestinal catarrh, inflamma- 
tion (mycotic and septic), dysentery of calves [hog cholera], 
influenza of the horse, severe tubercular affections of the 
mesenteric lymph glands. The feces are given a frothy ap- 
pearance either through putrefactive gases or through the in- 
fluence of air present at defecation. 


e. The color of the feces is due to admixtures of bile, 
coloring matter in the food (chlorophyll in herbivora, haema- 
globin in carnivora) and secretions. An admixture of frag- 
ments of bone, in dogs, produces a light gray color. An ex- 
clusive milk diet produces yellow feces (bile); green fodder 
produces a greenish hue; oats, straw and timothy hay produce 
a yellowish brown color; corn, beans, rye (especially when 
coarsely ground) produce a gray or yellowish gray color. In 
cattle the diet is much more varied than in the horse, conse- 
quently it is difficult to determine a normal color. It varies 
from a distinct green (in pastured animals) to lighter and 
darker shades of endless variety. Concentrated foods (Kraft- 
futter) tend to produce a more grayish color. 


The following morbid changes may be observed: 


The longer the ingesta are retained in the intestine the 
darker they become. After continued constipation the feces of 
horses and cattle assume a blackish brown, peat-like color. 

A decreased admixture of bile (icterus) produces a gray, 
or light gray color resembling clay. Admixtures of blood pro- 
duce a red, brownish red or chocolate color, sometimes almost 
black. A thorough admixture of the blood with the evacuated 
contents points to the occurrence of a hemorrhage in the ante- 
rior portions of the intestinal tract (hemorrhagic enteritis, dys- 
entery, etc.). If the hemorrhage occurred in the rectum the 
blood adheres in the form of streaks or clots. 
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Chemical Determination of Blood in the Feces. A_ bean-sized 
fecal mass is thoroughly mixed with 5 cc. water in a test-tube, and 
then boiled. A small quantity of benzidin is bathed in 2 cc. glacial 
acetic acid; after thorough shaking, 3 cc. of 3 per cent solution of 
peroxide of hydrogen are added. To 10 or 12 drops of this freshly 
prepared solution, 1 to 3 drops of the cooled fecal suspension are 
added. The presence of hemoglobin is determined by a green or 
blue color. A more uncomplicated method includes the soaking of 
benzidin paper in the fecal suspension, with immediate subsequent 
bathing in hydrogen peroxide. Aloin Test: Keces, mixed with water 
into a pap, are diluted with glacial acetic acid in a ratio of %, and 
then extracted with ether; the extraction (from 3 to 5 cc.) is com- 
pounded with 10 to 15 drops of aloin solution (small quantity of 
aloin in 3 to 5 cc. of 60 to 70 per cent alcohol) after from 20 to 30 
drops of turpentine oil have been added. The presence of blood 
causes first a light red, then a cherry-red coloration. 


Discolorations are produced by catarrhal and inflammatory 
affections. In dysentery of calves the feces are gray or gray- 


Fig. 46. 


Eggs of Ascaris megalocephala in dung of horse (a). Sclerostomum 
bidentatum (s) and oxyuris curvula (0). 
ish white. Some medicines produce specific colorations of the 
feces: 1ron produces a black, calomel a green color. 

f. Covering of the feces. In herbivora the feces are 
covered with a thin pellicle of mucus which gives them a shiny 
appearance. This coating of mucus increases or decreases in 
thickness as the time during which the feces are retained in 
the intestine is increased or decreased. In intestinal diseases 
attended with extensive exudation from the mucous membrane 
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the feces are not only coated with mucus but are mixed with 
it. This mucus may be glossy, colorless, yellowish (bile) or 
gray (epithelial cells and white blood corpuscles). Flaky or 
fenestrated coagulations on the surface of feces have their ori- 
gin in the rectal mucous membrane (proctitis). 


g. Odor of the feces. This varies with every species 
according to the food. Horse dung can hardly be said to have 


Fig. 47. Eggs of Fasciota hepatica in dung of sheep. 


an offensive or repulsive odor, the dung of the ox has an odor 
peculiar to itself, and the feces of carnivora stink. Horse 
dung has a sour odor in digestive disorders when concentrated 
food was given in abundance. The feces of herbivora stink 
or have a foul odor when putrefactive processes go on in the 
diseased digestive tract. If albuminous exudates (blood) are 
present under these conditions the odor is carrion-like (hemor- 
rhagic enteritis, distemper of dogs). 

h. The chemical reaction of the feces has no particu- 
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lar diagnostic value. Horse dung, as a rule, has an acid re- 
action, a result of the decomposition processes going on in the 
large intestine. In digestive disorders and intestinal catarrhs 
the acidity is often increased. Cattle feces, uninfluenced by 
the fodder, are usually alkaline, and occasionally weakly acid ; 
diseases produce no obvious change. 

i. Composition of the feces. The composition of the 
feces as far as food particles and foreign substances are con- 
cerned demands careful consideration. In the first place the 
size of the undigested food particles must be considered, this 
indicates the degree of mastication or rumination to which 
they were subjected. In cattle the feces should consist of a 
homogeneous mass; coarse particles of food always indicate 
insufficient or faulty rumination: overloading of paunch, paral- 
ysis or inactivity resulting from inflammatory affections are 
the cause of the latter. In horses, on the other hand, coarse 
undigested particles of food occur normally in the dung, and 
faulty mastication is not indicated unless the coarse particles 
are very numerous and whole or nearly whole grains of corn, 
etc., and bits of straw or hay can be recognized. The cause 
of the presence of coarse particles of food consists either in 
greedy feeding or in defective molar teeth. The degree of 
the defect bears a direct relation to the degree of coarseness 
of the food particles. 

Foreign bodies) inthe (feces © 0 laiorsess Usians: 
consist of sand, and in sheep we find wool. 

Intlammatory products - consist of \ micus: 
blood, pus, croupous membranes; in chronic intestinal ca- 
tarrh of cattle we often find small clots of blood. 

In cattle and calves suffering with catarrhs or other in- 
flammatory conditions of the digestive tract the soft feces 
frequently contain numerous gas bubbles; these are due to 
gas-producing putrefactive organisms which are particularly 
active in concentrated foods that pass rapidly along the diges- 


tive tract. 
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Any parasites of the gastro-intestinal tract may occasion- 
ally be met with in the feces, either entire (Ascarides, Oxy- 
uris) or in segments (proglottides of tapeworms) ; sometimes 
the eggs only are present (Distoma in sheep and cattle). When 
Distoma are suspected a microscopical examination of the feces. 
should be made. 


The feces should be microscopically examined if there is 
suspicion of ascarides, strongylides, or liver flukes. 


A small fecal quantity is diluted in a little water, stirred, and 
permitted to settle. The sediment is then once more bathed in water, 
and a test-quantity is transferred from the floor of the vessel to a 
slide, and covered with the cover-glass. 

Better results are obtained with the flotation method (vide Liess, 
Dissertation, Hannover, 1925): Test-quantities taken from different 
parts of the feces are mixed with water in the mortar, and subse- 
quently pressed through a fine wire sieve. Equal parts of the fecal 
suspension, together with a 50 per cent sugar solution, are placed 
into centrifugal tubes; the tubes are shaken; they are then centrifuged 
for 2 minutes at 2,000 revolutions. Microscopic examination is made 
of one drop of water taken from the surface by means of a wire 
loop. 


The eggs of fasciola hepatica are yellow-brown in color, 
oval, encapsulated, 0.14 mm long, 0.08 mm wide. The eggs of 
dicrocoelium lanceolatum are 0.04 mm long, 0.025 mm wide. 


The feces may also contain the embryonic forms of strongy- 
lides. 


In order to determine the presence of worm embryos, a 
fecal mass of the size of a small apple is wrapped into a piece 
of linen, and then placed into a glass-funnel which has a short 
rubber tube and a pinch-cock; the funnel is filled with water. 


Where lung worms are concerned, one may proceed in the 
above manner, using a quantity of fresh feces; in all other 
cases it is advisable to keep the fecal material at room tem- 
perature for several days so as to facilitate the formation and 
appearance of the embryonic worms. 


After a few hours, the embryonic worms will pass through the 
linen cloth, gather on the bottom of the glass-funnel and may be 
seen there with the naked eye. Some drops of water are collected 
in a Petri dish for microscopic examination (Wetzel). 
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The discharge of intestinal gases occurs only in horses 
and dogs; corn and green feed produce these gases in large 
quantities. In old cows, with chronic affections of the rectum 
or undue laxness of the sphincter ani, air is often sucked in 
during the act of expiration and expelled again at inspiration, 
thus producing a sound as though intestinal gases were being 
discharged. 


Addendum. An examination of the liver and spleen of 
domesticated animals is usually impossible and of no practical 
importance because diseases of these organs are rare. As a 
rule, therefore, no examination is attempted. 


The liver of dogs, cats and sheep will permit limited 
palpation only, considerable hypertrophies, tumors (carino- 
mata) may be recognized. 

In cattle the liver, if much enlarged, may be palpated per 
rectum and its character determined. 

In tuberculosis we may recognize nodules, and in echino- 
coccus infection recognize fluctuating vesicles. 

In a horse, Marek could palpate the hypertrophied liver 
at the last rib. 

In cattle the liver is always accessible to percussion since 
it lies completely on the right side, extending from the upper 
end of the last rib and forming a curve ending at the lower 
third of the sixth intercostal space. 

Since the border of the liver is thin, percussion sounds 
are dulled only in the field of percussion of the lining begin- 
ning at the next to the last rib and extending to the eighth 
intercostal space in the form of a semicircle. 

The percussion field is larger with filled paunches, and 
smaller with empty paunches. Whereas considerable enlarge- 
ments (tuberculosis, echinococcus, abscesses) can be deter- 
mined, slight deviations in size cannot be determined. 

Puncture of the Liver. With the horse, the trochar—as 
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devised by Wall and Lehnert—may be used to obtain small 
pieces of liver without difficulty for histological examination 
(infectious anemia) (vide Oppermann, Deutsche Tieraerzt- 
liche Wochenschrift, 1929, p. 465; Richters, Zeitschrift fuer 
Veterinaerkunde, 1929, vol. 41, p. 1-8). 


The spleen is accessible to palpation in the horse only 
in the upper posterior region, through the rectum. 

It extends to the posterior border of the last rib. 

According to Carlstrom, the position of the spleen changes 
with the filling of the stomach and intestines, and with the de- 
gree of intraabdominal pressure; occasionally, the posterior 
spleen margin, approximately 3 cm. thick, extends 10 cm. 
cranially past the last rib; the spleen is situated either on the 
left abdominal wall, or lies centrally, especially in case of con- 
siderable gastric extension. Enlarged in leucemia and infec- 
tious anemia; nodulated in tuberculosis. If there is suspicion 
of tuberculosis, palpation of the horse’s spleen must not be 
omitted. 


Diseases of the Digestive Apparatus. 
age ieocubt linger nai y ix ad so p lia tks. 


Stomatitis. Here the morbid changes can be directly observed; 
three forms: Stomatitis catarrhalis, st. vesicularis, st. ulcerosa. 

Flow of. saliva and..froth are: present.in all instances. With 
poultry St. crouposa and epitheliomatica.. 

Ptyalism. A continued discharge of large danas of saliva 
without any assignable cause. 

Actinomycosis. Multiple tumor at the lower maxilla, tongue, 
pharynx or adjacent regions, caused by Streptotrix actinomyces. 

Pharyngitis, Angina pharyngea. More or less fever according 
tothe character of the inflammation. Head held up, neck stiff. 
Appetite present but mastication and especially deglutition impaired. 
Food and particularly water ejected through the nose. Accumula- 
tion of saliva and food in the mouth, salvation; foreign bodies (food) 
in larynx, and cough. More or less symptoms of laryngitis, in 
serious cases dyspnea as a result of swelling of laryngeal mucous 
membrane. 

Paralysis of esophagus and pharynx. Dysphagia paralytica, dif- 
ficult deglutition and absence of inflammatory symptoms. 
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Insensibility of the pharyngeal mucous menmibrane touching from 
the oral cavity. 


Foreign bodies in esophagus. Most frequent in cattle (but also 
observed in horses); salivation, inability to swallow, choking, flow 
of saliva from nose; tympanitis in cattle. Foreign body in cervical 
portion of esophagus can be seen or felt. 


Esophageal stenoses and diverticula usually develop slowly and 
gradually. Symptoms: Sudden interruption in feeding, impaction of 
esophagus with food; regurgitation, choking. Discharged masses 
are foamy but not sour. 

In cattle compression stenosis due to tuberculous mediastinal 
lymphatic nodes; the esophageal probe meets with resistance 20 
cm. behind the thoracic orifice. 


Spasm or Cramp of the Esophagus. Esophogism. Periodically 
spasmodic contraction of the esophagus, inability to swallow, sali- 
vation, restlessness. 


Diseases of the teeth in animals produce trouble in feeding. 
Animals begin eating with apparent appetite, but soon stop or con- 
tinue with diminished interest, masticate slowly and carefully, smack 
their lips, pause, salivate, reject partially masticated food, swallow 
their grain whole, masticate roughage poorly, don’t eat a full feed, 
feces contain large particles of food, sometimes there is a tendency 
to diarrhea. The following conditions of the teeth are of clinical 
importance, viz., sharp teeth, very oblique grinding surfaces (shear- 
jaws), an undulating or irregular set of teeth, projecting or depressed 
teeth; caries of the teeth, tartar deposits; periostitis alveolaris, tooth 
fistulae, neoformations on the alveolar periosteaum., 


Parasites in the Pharyngeal Cavity. Gastrophilus haemorrhoid- 
alis and G equi in the horse, pharyngomia in roe and deer. 


b. Gastric and Intestinal Diseases of the Horse. 


Acute dyspepsia. Lack or loss of appetite, particularly for 
grain; animals lick cold objects. Thirst is increased, buccal mucous 
membrane dry, animals yawn frequently. 


Acute gastro-intestinal catarrh. Usually fever, animal is down- 
cast, conjunctiva reddened, sometimes icteric. Appetite much im- 
paired, frequent yawning, buccal mucous membrane reddened and 
clammy; feces at first dry, later diarrheic; urine acid, without sedi- 
ment, contains much indican. 

Chronic dyspepsia. Chronically impaired appetite. Gastric dis- 
turbances. 

1 Srmple chronire dyspepsia, ~ Appetite Yor scon- 
centrated food (grain) impaired, otherwise normal. 

2. Acid dyspepsia. Impaired appetite, but a craving 
for alkalies; licking whitewashed walls. nibbling at soiled litter. 

3. Nervous dyspepsia. This occurs in easily excitable 
horses and consists in temporary disturbances of appetite after 
excitement. 
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Chronic gastro-intestinal catarrh. Gastro-enteritis catarrhalis 
chronica. “Soft ‘consistency of feces, or hard and -soit alternately, 
containing mucus, appetite impaired. Mucous membranes muddy 
red. Urine acid. 

Gastro-enteritis: ./inilamination of “the ‘stomach 
and intestine. , High fever, great depression of the sensorium, 
mucous membranes muddy red; pulse very rapid, respiration in- 
creased. Complete loss of appetite, buccal mucous membrane hot, 
feces as in diarrhea, foul odor, and bloody. Rising is painful. Forms: 
Gastro-enteritis rheumatica, toxica,. cruposa, mycotica, parasitica. 

The term colic, or enteralgia, comprises a number of different 
pathologic conditions, associated with griping pain, in the stomach 
and intestines of the horse. Colic is not a sufficient diagnosis since 
it mentions merely a symptom, and not the pathologic condition. 
The cause of the griping pain is to be found and diagnosed; the 
causes may be the following: 

J... In acute colic: 

(a) Infarction or overstuffiing with normal feed, obstruction; 

(b) Constipation, chymostasis, cibostasis, coprostasis, stuf- 
fing of stomach, mesenterium, caecum, colon, rectum, or 
of parts of these, with solid or dry fodder masses; . 

(c) Different conditions: Rheumatic colic, enteralgia spas- 
modica, inflation, tympanitis, thrombosis and emboli of 
the intestinal arteries, intestinal paralysis; 

(d) Intestinal displacements: Torsion of the colon, torsio 
coli, inguinal hernia, incarceratio inguinalis. 

Other forms of intestinal displacement are diagnosed but rarely. 


If. In chronic and periodie colics: 

Hypertrophy and dilation of the caecum, intestinal worms, 
helminthiasis (gastrophiliasis, ascaridiasis, sclerostomi- 
asis, cestodiasis), intestinal concrementa, intestinal sten- 
osis, chronic peritonitis. 


c. Gastric and Intestinal Diseases of Cattle. 


Acute tympanitis. Hoven, bloat. Rapid tympanic distention of 
the paunch, food and drink are refused, defecation retarded. In- 
creased and labored breathing, animals are anxious and restless. 

Acute dyspepsia. Acute derangement of activity of stomach. 
No fever. Feed is absolutely refused, rumination suspended, belch- 
ing, abdomen full, paunch contents firm, paunch movements slight, 
auscultation reveals sounds of bursting bubbles, feces dry, later on 
containing coarse food particles. . ee oe? 

Acute gastro-intestinal catarrh. Fever, conjunctiva reddened, 
pulse frequent, appetite often entirely wanting, flanks sunk in, 
paunch movements incomplete. Milk secretion suddenly retarded. 

Chronic gasto-intestinal catarrah. Gradual development and fre- 
quent change of symptoms. Appetite reduced, bloating follows a 
heavy feed, rumination interrupted... Defecation usually retarded, 
feces mixed with mucus, now and then diarrhea. If disease is severe 
diarrhea is continuous. Animal weak, falls off in flesh. 
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Chronic tympanitis, chronic indigestion. Periodically 
recurring attacks of slight bloating of paunch that continue for some 
time. Rumination and paunch movements retarded. Coarse food 
particles in feces. 

Dislocation of bowel. 1. Invagination (telescoping) of 
intestine. Occurs suddenly and without external cause. Animals 
are restless, lie down, get up again, kick their bellies, groan. These 
symptoms attended with fever. Feeding and rumination cease, 
obstinate constipation, discharges of mucus and blood. Pains soon 
grow less but fever increases. Palpation per rectum usually enables 
us to feel the invaginated gut. 

2 Peritonea lshernia or out tie insthe ox. oyimptonis 
same as in invagination, in addition an abducted position of hind 
leg which is also extended back. Sacral region depressed. Palpa- 
tion per rectum reveals presence, at anterior border of ileum, of 
painful doughy swelling, held in place by vestige of spermatic cord. 

Licking disease of cattle and wool eating of sheep are peculiar 
chronic affections; afflicted animals have a habit of licking, nibbling, 
or even swallowing objects of a various nature, including indigestible 
and often loathsome and disgusting substances. At the same time 
there is loss of appetite and emaciation. 
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Acute Gastric Catarrh. Frequently febrile. Usually begins with 
vomiting of food masses, followed by vomiting of mucus. Loss of 
appetite, increased thirst, depression, evacuation of bowels retarded, 
symptoms of pain upon pressure over the region of the stomach. 

Acute Intestinal Catarrh. Usually febrile and attended with 
diarrhea; feces of bad odor and frequently fermenting. Icterus and 
bile pigments in urine common symptoms. 

Constipation. Cause, as a rule, in the rectum. Defecation re- 
tarded, animals make frequent unsuccessful attempts, tail elevated. 
Abdomen frequently bloated; palpation reveals impaction of rec- 
tum, painful upon pressure. Digital exploration revealing presence 
of hard fecal masses. 

Foreign Bodies in the Intestines. Frequently situated anterior 
to the ileo-cecal valve. Vomiting, complete loss of appetite, absence 
of fever. Object can usually be located by careful palpation of pelvic 
region. Caution: Do not confuse with kidneys, especially in cat. 


& J Diseases of th ecu ret onediwe 


Hydrops Ascites. Transudatory accumulation in the abdominal 
cavity in chronic diseases of heart and liver, hydremia. This leads to 
increased circumference of the lower lateral abdominal part, asso- 
ciated with sinking of the flanks; bilaterally horizontal line of dull- 
ness, perceptible undulatory movement. Confirm the diagnosis by 
means of puncture. 

Acute Peritonitis. Usually secondary, following rupture or per- 
foration of intestine, perforation of abscesses or extension of in- 
flammation of adjacent organs; symptoms therefore not charac- 
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teristic. Symptoms of colic, stiff gait, looking at the flank, groan- 
ing. Marked depression, staring look, moderate to high fever. Mu- 
cous membranes reddened. Pulse, rapid, small, soft. Respiration 
short, superficial, frequent. No appetite for food. or water, ab- 
dominal muscles contracted, painful; peristalsis suspended, some- 
times diarrhea as death approaches. Defecation and urination re- 
tarded, painful. Death often following after a few hours. 

Chronic Peritonitis. In horses, symptoms of colic and fever, 
irregular appetite and emaciation. In cattle and dogs colic symp- 
toms absent, but pain upon palpation, presence of exudates. 

Traumatic Inflammation of Stomach and Diaphragm in Cattle. 
Indigestion of sudden appearance without apparent cause. Ani- 
mals show disinclination to lie down, stand in stiff position, are 
very careful when rising and don’t stretch. Expression of eyes 
indicating pain. Surface temperature irregularly distributed, bodily 
temperature élevated. Pulse accelerated and hard. Respiration 
rather retarded, groaning and manifestation of pain. No appetite 
for food or drink, rumination suspended. Pressure on the right side, 
sixth and seventh ribs, painful. Mulk secretion decreased. 


fhe dare ctr ous, (Disteases with. Localization 
i the Digestive Tract 


Rinderpest is a readily transmissible, acute infectious disease, 
of cattle. It usually takes a fatal course. Period of incubation 6-7 
days. High temperature is the first symptom. Eyelids swollen, 
conjunctiva very red, respiration difficult, dirty yellowish nasal 
discharge, nasal mucous membrane reddened in spots, cough, moist 
rales, frequently interstitial pulmonary emphysema and cutaneous 
emphysema; complete loss of appetite, feces fluid, discolored; secre- 
tion of milk suspended, great depression and general weakness of 
the body. Dark red areas on mucous membranes which (spots) be- 
come coated with grayish white layers, when the latter drop off and 
leave ulcerous erosions. Most animals die on the fifth or sixth day. 

Calf diphtheria. Diphtheria vitulorum is an acute infectious 
disease characterized by compous-diphtheritic accumulations on the 
buccal mucous membrane and caused by the Bacillus necrophorus. 

Stomatitis pustolosa contagiosa is an exanthema with a typical 
course. It occurs in the form of pustules, principally at the mouth, 
and is characterized by its mild course. Period of incubation 3-5 days. 
At first appearance of eruption there is fever, but this soon subsides. 
Horses refuse feed, they salivate, mouth painful to the touch. Within 
2-3 days minute nodules or blisters appear on the mucous mem- 
brane; these are at first red, then gray or yellow, break open and 
form ulcers. Intermaxillary glands swollen, conjunctivitis, now and 
then ulcers on the outer part (skin) of the lips, forearm and body; 
healing requires 10 days to two weeks. 

Stomatitis papulosa infect. bovum is an infectious non-malignant 
inflammation of the oral mucous membrane; it is characterized by 
the manifestation of small, sharply circumscribed, somewhat yellow- 
ish stratifications; upon shedding of these, their sites appear loosened 
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and reddened. As compared to foot and mouth disease, it is of im- 
portance to note that all further manifestations are absent. 

Hog cholera, an infectious septicemia produced by a filtrable, 
ultramicroscopic virus, readily transmissible. In its course multiple 
hemorrhages appear in the mucous membranes and skin. In the 
latter, superficial necrosis. At first a general febrile affection with- 
out localizations, aggravation of symptoms, conjunctivitis, red patches 
on the skin, often vesicular eczema and diphtheroid lesions on the 
buccal mucus membrane, especially that of the tongue. In the be- 
ginning constipation and bloating of the abdomen followed by ex- 
cessive diarrheoea, stinking feces, drawing up and painfulness of 
abdomen. Septicemic, peracute cases also observed. 

Coccidiosis ovis, solely in lambs; loss of appetite, discharge from 
nose and eyes, diarrhea, followed by constipation; the feces contain 
coccidia, and are slimy, occasionally bloody. Emaciation, stretching 
on the ground, death after from 14 to 28 days; rarely suddenly except 
with typmanitis. Diagnosis is made through determination of coccida 
in the feces. 

Dog plague (Stuttgart), typhus canum, a severe, acute, typical 
contagious infectious disease, confined almost exclusively to the 
digestive tract. Occurs in the form of a severe gastroenteritis and 
ulcerous stomatitis. Vomiting, anorexia, exhaustion, laziness, coma- 
tose condition. Never any elevation of temperature, often hypo- 
thermia. 

Diarrhea of calves. Dysenteria neonatorum. <A _ peracute in- 
fectious disease of new-born calves, resembling a septicemia. Char- 
acterized by severe diarrhea, whitish stinking feces, general weak- 
ness, and usually terminating in death within a few days. 

Red Dysentery. Dystenteria coccidiosa bovum, a hemorrhage 
enteritis caused by coccidia. 

Coccidia may be microscopically determined in the feces. 

Coccidiosis intestinalis in rabbits manifests itself by complete 
absence of .appetite at first; then follows tympanitis; the feces are 
sparse and solid; subnormal temperature; some fever in the chronic 
disease. 

Enteritis tuberculosa. Gradually progressing diarrhea of a 
chronic character, foul odor, occasionally bloody. Rapidly pro- 
gressing emaciation. 

Enteritis paratuberculosa bovis. Simple, diffuse, intestinal in- 
flammation, caused by acid-proof bacilli. No temperature or pain, 
considerable diarrhea; the feces contain air-bubbles. Rectal examina- 
tion shows the mesenteric wall to be rigid and thick. Anemia; ema- 
ciation; the chronic disease invariably leads to death. 
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Lupinosis is an intoxication disease affecting the body as a whole. 
It is caused by a poisonous principle (lupinotoxin) which occurs in 
lupines. Diminished appetite, increased temperature, icteric colora- 
tion of conjunctiva, general weakness, cerebral depression. Urine 
yellow, contains bile pigments and albumin. 
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[Loco weed poisoning.* An intoxication disease affecting chiefly 
the nervous system. Effects not noticeable until a considerable 
quantity of the “loco weed” has been eaten. Gait slow and meas- 
ured, eyes glassy and staring, vision interfered with, convulsions 
when animal is excited, later on, general emaciation. Occurs in 
western States.| *U. S. Report. 


h. Diseases of the Liver. 


Distomatosis, cachexia distomatosa, a disease of sheep (less fre- 
quent in. cattle or goats) caused by Distomum (Fasciola) hepaticum 
or lanceolatum. Course chronic. The first symptoms appear six 
weeks, or later, after invasion of the host by the parasite. Anemia, 
hydremia, cachexia. Eggs of parasite in feces. 

Cirrhosis of the Liver (manifest in Schweinsberger’s disease, 
plant poisoning, animal parasites, chronic cardiac afflictions). Mani- 
fests the symptoms of a chronic gastro-intestinal catarrh; emacia- 
tion; colic; usually icterus; morbid somnolence. Biliary pigment in 
the urine. 


IX. Urinary Apparatus. 


In diagnosing diseases of the lungs percussion and aus- 
cultation of the chest is of fundamental importance. In dis- 
eases of the urinary apparatus we depend on the results of 
physical and chemical examinations of the urine. Experience 
has taught us that affections of the kidneys and urinary tract 
are not as common in animals as they are in man—with the 
exception of the dog—and consequently urinary analyses hardly 
merit the same importance that is attached to them by physi- 
cians. Besides this the entire field of kidney pathology in ani- 
mals has received so little attention from investigators that our 
lack of knowledge is often evident to the diagnostician. 

Results of a urine examination often enable us to diag- 
nose affections of other organs the abnormal products of which 
pass over into the urine. 

The eollectyron of the urine irom animals is 
always attended with difficulties, in practice it is often impos- 
sible. As a rule the urine is caught up in a vessel during the 
natural act of the animal, In horses.a vessel can be secured 
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to the sheath and the urine thus collected. Manual occlusion 
of the nostrils of male sheep produces diuresis. In female ani- 
mals» the suse -of va, disinfected voa tineteir mis ipere 
missible. 

In the course of the clinical examination we consider the 
urine first; if the latter shows material changes we 
also examine the urinary organs. 

Accordingly we consider the following points and in the 
order given: 


Pe Nisattenc ras Ont may ads toe eta ome wee ice 
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A. Macroscopical examination. 

B. Chemical examination. 

C. Microscopical examination. 

I eh xamin ation) “od Stipe Mort a tyes 
Satie 
A. Manual examination. 
B. Testing renal function. 


I. Manner of Voiding the Urine. 


In our domestic animals urinating is a reflex act inaugurated by 
the stimulus of the urine on the mucous membrane of the distended 
bladder. As long as the distention of the bladder is below a certain 
point the reflex action of the sphincter vesicae which is also inaugu- 
rated by the pressure of the urine, supersedes that of the muscular 
coat, hence the one gives way to, or takes the place of, the other as 
occasion demands. 

In adult male dogs only do we observe frequent and 
voluntary urination. For this act they prefer places used for the 
same purpose by other dogs. Their favorite places are trees, the 
corners of houses, etc. 

When urine is voided the bladder contracts and this is aided by 
the abdominal muscles. Every species of animal manifests peculiari- 
ties of its own in this act, but it is a rule that all animals stand while 
urinating. 

Horses (both sexes) urinate only while resting and cease feed- 
ing for a time; not infrequently they emit loud groans. 

Cows urinate similarly to mares, male cattle on the other hand 
urinate not only while feeding but also while walking; in fact, in 
these animals the act seems almost to be a passive one. 
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Old dogs and pigs (male) void the urine in an interrupted jerky 
stream. 

a. The frequency of urination depends on the amount of water 
imbibed, the amount of water lost by respiration, perspiration, and 
per intestinal tract; accordingly it varies very considerably. Healthy 
horses ordinarily urinate 5-6 times a day. The same applies to 
cattle; pigs urinate 2 to 3 times, sheep and goats 1 to 3 times. 


1. Abnormally frequent urination in usual volumes 1s a 
result of increased secretion (polyuria). 

2. Diminished urination is not easily recognized in ani- 
mals. In doubtful cases a clean cloth bandage may be tied 
ever the prepuce Gam the ox) to determine whether the act 
takes vlace at all. Urination is diminished or suppressed: 

(a) When secretion is diminished, or when it ceases en- 
tirely (anuria) in acute nephritis. Diminished secretion is 
characterized clinically by less frequent urination, continued 
emptyness of the bladder, concentrated and dark colored urine. 

(b) When obstructions exist in the urethra (ischuria, 
retentio urine) characterized by abnormal fulness of the blad- 
der,- Concrements, .swellines, . strictures, - tumors: Urine’ is 
passed in drops or in a thin stream often accompanied by 
pain, 

When paralysis of the bladder exists, often accompanied 
by paralysis of the rectum and of the tail (myelitis spinalis). 
Urine is then often evacuated involuntarily durine locomotion. 

3. Urination is entirely suppressed in rupture of the blad- 
der following prolonged retention of urine. Most frequent as 
a result of urethral calculi in wethers and steers. The urine 
is evacuated into the abdomina! cavity. Exhalations from the 
body have a uriniferous odor. 

b. Abnormally frequent attempts to urinate, only 
slight quantities of urine being passed at each attempt, stran- 
guria. The cause of this is an abnormal irritability of the 
mucous membrane of the bladder and urethra. Such condi- 
tions are most frequently observed in the course of colic in 
horses where the distended intestines (impaction, constivation, 
tympanitis) exert a pressure on the bladder, or the sense of 


202 CLINICAL DIAGNOSTICS. 


fulness of the abdomen causes the animals to make these at- 
tempts. Inflammatory conditions of the bladder (bladder dis- 
eases, stone and gravel, neoformations, poisoning with irritat- 
ing substances) or of the urethra (applications of pepper) are 
much less common causes. Mares in oestrum often show these 
symptoms at the same time repeatedly protruding the clitoris. 

c. When urination is painful the term dysuria 1s ap- 
plied. The animals are restless, step to and fro, kick at their 
bellies, switch their tails, look back at the abdomen, groan, and 
void urine in drops or thin streams. The seat of the pain may 
be in the bladder or in the urethra (concrements, strictures, 
inflammations). Sometimes the pain is caused by abdominal 
pressure in peritonitis. 

d. Inability to retain urine, incontinentia urinae, oc- 
curs as a result of paralysis or weakening of the sphincter of 
the bladder, or as a result of diminished sensitiveness of the 
urethral mucous membrane, thus suspending the reflex excita- 
bility of the sphincter. Most frequently observed in dogs in 
the course of distemper (spinal affection) but otherwise rare 
in animals. 

Involuntary dripping of urine may occur in a horse whose 
penis is not thrust out during micturition, so that the urine 
dripples intermittently; this 1s in most instances caused by a 
chronic inflammation and thickening of the preptutium, with 
subsequent accumulation of secretion. 


II. Examination of the Urine. 
Vos MONI REI ces eva ek OL UM rev eb! bead oho stim ae Wr bing 2h es Wri ker 


a. The quantity of urine voided depends on the same 
conditions that regulate the frequency of voiding it: on the 
average horses secrete 4-5 liters, cattle 6-12, sheep and goats 
4 to 2 liters, pigs from 2 to 4 liters, cats from 1/10 to 1/5 
liter, and dogs % to 1 liter per day. As a rule we determine 
the quantity of urine voided daily by making an estimate. Col- 
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lecting the urine for actual measurement is cumbersome and, 
besides, not exact. 


An increase in the quantity of urine occurs in: 

Diabetes insipidus [polyuria] (very marked) diabetes 
mellitus (which is rare), the daily average may be 40 liters. 

Most forms of chronic nephritis in poisonings (canthar- 
ides, oil of turpentine). 

During reabsorption of profuse exudates and in the criti- 
cal stage of severe infectious diseases, also in several chronic 
infectious diseases (tuberculosis, infectious anemia). 


A decrease in the quantity of urine (Oliguria) is observed 
ane: 

Profuse sweating and diarrhea. 

Severe febrile diseases. 

Formation of large quantities of exudates in the pleural 
and peritoneal cavities. 

Weak heart and resulting diminished pressure. 

Acute and some forms of chronic nephritis. 

In cases where there is no diuresis, examination of the 
bladder is to be performed so as to determine whether there 
is anuria or ischuria. ; 

b. Thecolor. The normal pigments in urine have not 
yet been thoroughly studied; although a number of them are 
known to exist, only one has been identified, viz., urobilin 
which is a product of bilirubin and is absorbed from the 
intestine. The color of normal urine is more or less yellow, 
increasing in darkness as the amount of urine decreases, and 
vice versa. In disease the color may become lighter or darker. 
We distinguish: yellow (pale yellow, light yellow, yellow), 
red (reddish yellow, yellowish red; red), and brown (brownish 
red, reddish brown, and blackish brown) urine. Other shades 
can also be recognized now and then. 


Pale, water-colored urine always occurs in polyuria (physi- 
ological or critical polyuria, diabetes). 
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Red urine is produced by admixture of blood, hemaglobin 
or methemaglobin. The particular cause in each case must be 
determined with the aid of the microscope. 

Creenish yellow or brownish yellow urine or yellowish 
green foam is produced by bile-pigments. 

Dark colored urine (dark yellow or dark brown) is ob- 
served in all cases where the quantity has been reduced (con- 
centrated), but it may also be due to admixture of blood. 

With lipuria (dog) milky-white, due to the presence of 
large amounts of fat-globules, if there are large amounts of 
lymph, one speaks of chyluria. 

Color due to medicines: carbolic acid, black; aloes and 
rhubarb, brownish red. 

c. Transparency of urine. Normal urine of the horse 
is always turbid; even the first few drops voided; toward 
the end it becomes even more so, frequently a light clay color. 
The turbidity is due to the presence of carbonates which 
precipitate in the bladder as the fluid becomes more or less 
condensed from reabsorption processes. When exposed to the 
air in a vessel the turbidity increases because the soluble acid 
calcilim/.carbonate..(CO,E) (Cavatter oivine- oi 00) aia: age 
converted into insoluble calcium carbonate CO.,Ca. This con- 
version occurs most rapidly at the surface of the liquid, causing 
the formation of a thin fragile membrane at that place (crystals 
of calcium carbonate). Small granules of lime also precipitate 
and constitute a part of the sediment. Not infrequently these 
lime granules are imbedded in cylindrical masses of mucus that 
were molded in the uriniferous tubules. This normal turbid 
urine has an alkaline reaction. 

Clear urine -of the horse is always abnormal 
and usually has an acid reaction; upon cooling, however, it 
may become turbid. The turbidities consist of precipitated 
phosphates, oxalate of lime, and crystals of gypsum and uric 
acid salts; these dissolve upon heating the fluid. These salts 
can be recognized by means of a microscopical examination. 
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Atbworma lt pbwdt ty may be due to: the presence 
of organized elements (cells) ; recognized by means of micro- 
scopical examination. 


Urine collected from the bladder is more or !ess impure 
and turbid because of the presence of smaller or larger smeg- 
matic particles. 


Ia the ox, sheep and goat the normal urine is 
clear when voided but becomes turbid on standing; precipita- 
tion of monocarbonates. 


ive cptime of the coe is clear in health, becom- 
ing slightly turbid after standing; due to precipitation of uric 
acid salts. 


d. Consistency of urine. Normal urine of the horse 
is a rather thickish, slimy viscous fluid; the viscosity being 
due to an admixture of mucine which occurs in the bladder. 
Besides this the cast off epithelial cells undergo a process 
of swelling and thus increase the consistency of the urine. 
Acid horse urine is always less viscid than such as gives an 
alkaline reaction because the epithelial cells swell more in the 
former. 


All other domestic animals excrete a more watery urine. 


e. The Odor of Urine. The freshly voided urine has 
ai odor’ peculiar’ to’ each species of animal... After medical 
treatment with oil. of turpentine-the urine has an. odor - of 
violets. The odor of menthol, pheno! and cresol, if given in 
medicinal doses, can be detected in the urine. 


If freshly voided urine has a pungent ammoniacal odor, 
eystitis: is incdiedted, ~ [he tine, in diabetes-meilitus, has a 
Sweet taste: 


f. The specific gravity of urine is determined with 
an arzeometer, also called urinometer when specially con- 
structed for this specific purpose. 
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hie spe ciieliclie rawaitey wor eine 
horse is 1020—1050, average 1040, 


ox Is 1025—1045, average 1030, 
sheep, goat 1015—1070, average 1035, 
pig 1s 1010—1022, average 1020, 
dog is 1020—1060, average 1040. 


The specific gravity varies inversely with the quantity. 
Aside from this an abnormally low specific gravity is 
observed in diabetes inspidus (1001-1010) and in contracted 
kidney. 

An abnormally high specific gravity is observed in 
all cases where the amount of urine secreted is below the 
normal (fever) and in acute nephritis, it is temporarily de- 
creased in critical polyuria, after the administration of uro- 
tropine and diuretics. High specific gravity and 
increased quantity is observed only in diabetes 
mellitus. 

Cryoscopy (determination of the freezing point) and tests 
of the electrical conductivity of urine are of little diagnostic 
value. 
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a. The reaction of the urine of healthy animals de- 
pends on the kind of food: herbivora (horse, ox, sheep, goat) 
secrete an alkaline urine, carnivora (dog, cat) secrete acid 
urine. In omnivora the reaction depends altogether on the 
food. Acidity increases with the nitrogen contents of the food. 


In herbivora the alkaline reaction is due to the 
presence of acid bicarbonate of lime CO,H — Ca— CO,H. 
The organic acid salts of lime which are contained in the food 
contain the acid radicles of malic, tartaric, succinic and lactic 
acids. These latter, upon being absorbed into the blood, be- 
come oxydized into acid carbonates which have an alkaline 
reaction. 
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In carnivora acid phosphates are the cause of the acid 
feaction PO, ,Na. and, POvnCa- these. zcome irom the 
animal diet. | | 

The administration of large amounts of kennel food 
effects an amphoteric urinary reaction; the reaction 1s in most 
instances alkaline after rice and potatoes. Starving herbivora 
(hence such as live on their own flesh) have an acid urine. 
_. Except in cases like the one just mentioned an acid reaction 
of the urine of herbivora is always abnormal; however, this 
is. supposed to be normal in cows grazing in the autumn 
(Wester). It occurs when the contents of the small intestine 
have an acid reaction—intestinal catarrh. When the contents 
of the small intestine have a normal (alkaline) reaction the 
acid. phosphates in the food are not absorbed, and consequently 
do not enter the circulation, but when the reaction is acid the 
opposite takes place, the acid phosphates are absorbed and 
excreted by the kidneys, but the orgamc acid salts are not 
absorbed. An acid reaction, therefore, depends on the presence 
of acid phosphates and, in case of herbivora with good appetite, 
points to the existencé of intestinal catarrh. 

omer died tkaliive: teaethom Oy tne Urine of 
herbivora and carnivora occurs in the course of fermenta- 
tions in the bladder (catarrh) and is produced by ammonia, 
whieh is aproduct of fermented urea: COC NH,), + 2H,0 = 
CO>LON Ee - = 2 Nit, + CO) eo) This ammomiacal 
fermentation cam be recognized by its odor. <A glass rod 
dipped in hydrochloric acid and held above the surface of 
the urine causes fumes to appear: NH,Cl — ammonium 
chloride. 

b. Albumin. Serumalbumin associated with serum- 
globulin is the usual form in which albumen occurs in urine. 
Albumoses, i. e., albuminous bodies not precipitated by boil- 
ing, may be found alone or in connection with the above, but 
are of rarer occurrence. (Peptone, propepton, hemialbumose). 
Occasionally hemoglobin and methemoglobin are found. 
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These three groups are alone of practical importance. 


I. Albuminuria. Albumin never appears in normal 
urine in appreciable quantity; its presence must therefore al- 
ways he looked upon as an indication of disease. 

In the dog only, the most minute quantities may be reg- 
ularly determined; this is also true of newly-borns during 
their first days of life, and also of sheep. There need not be 
renal changes in sheep whose urinary albumin content is as 
high as 1.5 per cent (Stewart). 

As a rule the albumin is secreted with the urine, in the 
kidneys (renal albuminuria), in rare cases its presence is due 
to admixture of blood or pathological products (accidental 
albuminuria). 

The fact that healthy urine contains no albumin in ap- 
preciable amount is explained by the impermeability of the 
renal epithelium to albumin and by the limited normal blood 
pressure. A change from the normal, such as may be brought 
about by pathological conditions of the blood or increased bodily 
temperature, may cause the appearance of albumin in the 
urine. 


Hence, renal albuminuria can occur: 


ly AS: aaresulicof chan oes int tesied ailei estes 
due to inflammatory or degeneration processes; here we find 
not only albumin present, but the quantity of urine may be 
increased by the addition of albuminous exudate. 

2° LneboWerinie Ot arterial pies Sr Geue 
lower the pressure the easier can a diffusion of albuminous 
substances take place. Pressure is lowered in weak heart or 
in venous congestion (organic heart disease, emphysema). 
Both conditions, after existing for some time, in addition 
produce changes in the renal epithelium. 

3. In fever albuminuria is always present. Several 
factors are active here. The lowered pressure may alone 
account for it; the elevated temperature facilitates the process ; 
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continued fever produces changes in the renal epithelium, In 
case of severe infectious fevers a direct injury to the renal 
parenchyma probably occurs because in such cases the urine 
is very rich in albumin. 

4. Mere changes in the normal composi- 
tion of the blood, in the absence of any change of 
blood pressure or change of structure of the kidneys, may 
bring about albuminuria (leucemia). 

Prom what pas been-stated we can teadily 
see-that the mere presence of albuminuria 

Fie. 4g, does not necessarily indicate an affection of the 
kidneys. 

Aecidentai albumin wria is rare, and 
of little importance. We assume that the albu- 
minuria is accidental when the filtrate contains 
large quantities of blood and pus corpuscles and 
epithelial cells and only a moderate quantity of 
albumin. In that case the proportionately small 
amount of albumin is supposed to result from par- 
tial solution of the cellular elements. 


Chemical determination of albuminuria. For this 
use freshly voided urine; if not clear, filter. Clarification 
is greatly facilitated by the addition of several pinches of 
infusorial earth and by thorough shaking before filtra- 
tion. 

kK och-s test.” Fill. testotube: to: 44. its height 
with urine—if alkaline add a drop of acetic acid—boil 
and then add 1-10 its volume of dilute nitric acid (sp. gr. 
1.18); a permanent precipitate indicates albumin, which 
is rendered green through biliary pigment, red-brown 
through hemoglobin, and violet-red through indican. If 
Ny inant a precipitate or turbidity produced by boiling disappears 

Mi) =n addition of nitric acid it indicates phosphate of lime. 
aye 2. Heller’s test. The cold, filtered (and, if nec- 
Esbach’s essary, acidulated) urine-is carefully poured on con- 
Albumini- centrated nitric acid, so as to form a layer on the same. 
meter. Tf albumin is present a white or cloudy ring is formed in 
the test tube where the urine comes in contact with the 


int ‘ 
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nitric acid. 

ae A event © ca C 1-d.t ent.o=-6 y-ayn. ide 2o¢f 7 pro.t a sik 
test. To the filtered urine add a quantity of acetic acid and then 
a few drops of a 5% solution of potassium ferrocyanide; the presence 
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of albumin produces a white precipitate. (This, however, is not 
reliable in the case of dog and horse urines; Frohner, Lith.) 

If the addition of acetic acid produces cloudiness mucin is pres- 
ent; in this case filter the urine. The mucin may also be precipitated 
with acetate of lead before making the test. 

4. A few crystals of salicylsulphonic acid added to a few cubic 
centimeters of urine will, if albumin is present, produce a cloudy 
precipitate. . 

5. The addition of a few grains of trichlor-acetic acid added to 
clear filtered urine produces a thick turbidity on the bottom of the 
vessel near the reagent. . 

6. In case only a limited quantity of urine is obtainable, the 
following method is recommended: Heat distilled water to boiling 
point in a test tube, add the urine drop by drop. If albumin-is 
present the drops become turbid.in the water, and by continuing 
the addition of the urine, the water also becomes turbid. 

The methods here given suffice for the clinical demonstration of 
albumin. For a quantitative determination of the albumin preserve 
the tubes containing the precipitate and thus the sediment, which 
consists of albumin, may be compared from day to day. For this 
purpose Esbach’s albuminimeter is both simple and practical. See 
fig. 40. [Similar tubes can be obtained in the United States.] It is 
used as follows: Fill the tube with urine to the mark U (urine), then 
add reagents sufficient to fill the tube up to the mark R (reagents) 
as follows: 

citricsacids 2.0: ce, 

picro-nitric acid 1.0 cc, 

distilled water 100.0 cc; 
put on a stopper, shake well, and let stand 24 hours. The sediment 
which consists of albumin can then be read off in fractions of 1-10%. 
This instrument gives good results providing the amount of albumin 
present does not much exceed 0.2%; in that case dilute before testing 
the ‘urine, say to 50% or 25%, by adding one or three volumes of 
water respectively; the result. must then be multiplied by 2 or 4 
according to the dilution. » . 

In Aufrecht’s albuminimeter, very similar to the above, the 
urine, after having been mixed with the reagent (1.5% picric acid and 
3% citric acid) is centrifuged for two minutes, whereupon the al- 
bumin quantity may be read off immediately. 


Albuminuria occurs: 
-In all, febrile diseases, especially in acute infectious dis- 


eases; contagious pleuro-pneumonia of the horse and in in- 
fluenza, strangles, glanders. 


In acute and chronic affections of the kidneys. 


In venous congestion, hence in organic heart disease, 
emphysema and in the various forms of heaves. 
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In blood diseases; leukeemia, anaemia, infectious anemia, 
piroplasmosis, trypanosomiasis. 

In nervous affections, epilepsy, eclampsia, cerebral hem- 
orrhage. 

In cutaneous burning. 


II. Albumosuria. Examinations for albumoses re 
only recently become of importance, since simpler methods 
have been discovered. The occurrence of albumoses depends 
upon entirely different conditions than those which produce 
albuminuria. Albumosuria is not caused by inflammation of 
the kidneys, by disorders of circulation nor by anemia. Changes 
in the composition of the blood play the chief role here. Al- 
bumoses cannot be determined by boiling the fluid containing 
them, nor by the addition of acids. It is only in the absence 
of other albuminous substances (albumin, globulin, mucin) 
and various other pigments that their presence can be deter- 
mined. 


Determination of Albumoses. Mucin and albumin are precipi- 
tated from 20 cc. non-filtrated urine by means of 10 drops of a neutral 
10 per cent acetate of lead solution. The filtrate is then once again 
treated with concentrated acetic acid for the same purpose until the 
mixture is clear. Then it is filtered once more. Asa precaution, the 
filtrate, at this point, may be examined for albumin by boiling it 
with salt. 

Of this final filtrate, 20 cc. are mixed with 10 per cent phospho- 
tungstic acid until precipitation is complete; the fluid is clarified in 
the centrifuge, then eliminated; the preciptate is repeatedly shaken 
with alcohol and centrifuged until the freshly added alcohol remains 
colorless. 

Biuret-reaction is then performed with this precipitate; ‘it is 
bathed in some distilled water, compounded with 33% per cent caus- 
tic soda solution, shaken, and dissolved. Several drops of a 1 per 
cent copper sulphate solution are cautiously added and mixed by 
mildly tapping the test-tube. The presence of albumoses causes the 
fluid to adopt a violet-red color. 


Albumoses.are found in animals suffering from severe 
feverish diseases, quite regularly in tuberculosis, as pyogenic 
albumosuria with strong leucocyte destruction (purulent proc- 
esses) ; endogenous albumosuria is present in phosphorous 
poisoning and in acute liver atrophy. 
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III. Hemaglobinuria. The fact that urine contains 
blood may often be recognized by its color alone; light red 
urine, resembling meat water, (oxyhemoglobin) is rare. As 
a rule it has a muddy brownish red color (methemoglobin ). 
A diagnosis cannot be based upon the color alone, a chemical 
and microscopical examination is necessary. 


Chemical Determination of Hemoglobinuria. Benzidine Test. 
2 cc. of filtered urine are added to from 10 to 12 drops of a freshly 
prepared benzidine solution (see p. 159). The presence of hemo- 
globin is indicated by green or blue coloration. 


Guaiac Test. A test-tube is filled one-fourth with filtered urine 
previously acidified with acetic acid; to this is added one finger 
tincture of guaiac and an equal quantity of old ozonized oil of tur- 
pentine; shake thoroughly, and let stand for some time. The fluid 
takes on a beautiful blue coloration if hemoglobin is present. 

The spectroscope is also of value in determining the presence 
of hemoglobin, and in differentiating between oxyhemoglobin and 
methemoglobin; oxyhemoglobin shows two absorption bands_ be- 
tween lines D and E of the spectrum. Methemoglobin shows but 
one such band between C and D. The result may be rendered more 
obvious by placing a strongly violet-colored glass between the eye 
and the spectroscope. 


The presence of hemoglobin may be due to admixture 
of blood as such (hematuria) or to hemoglobin alone (hemo- 
globinuria). 

Hematuria is recognized by microscope examination 
of the sediment and the detection of blood corpuscles. 


Hemoglobinuria consists in the presence of hemoglobin 
(without the blood corpuscles) in the urine. The coloring 
matter is derived either from the blood or the muscles. This 
proves that there is also icterus. Accordingly we distinguish: 

a. Hematogenic or toxemic hemoglobinuria in red-water 
cattle and in Texas fever, also in bad cases of poisoning which 
cause decomposition of the red corpuscles, in extensive burns 
and in the course of severe infectious diseases ; blood parasites. 

b. Myogenic or rheumatic hemoglobinuria in azoturia; 
excessive muscular activity. 

c. Indican — indoxyl sulphate of potash C, H, N K 
S O,, occurs in all urine in moderate amount; the average con- 
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tents are 184 mg. in the horse; 40 to 50 mg. in cattle; 10 to 
30 mg. in dogs. It is derived from the indol C, H, N formed in 
the alimentary canal during putrefaction of albumin; indol is 
oxydized into indoryl C,H,N O H and then combines with 
sulphate of potash to form indo.yl sulphate of potash—aindican. 

If rapid putrefaction of albuminous substances takes place 
in the alimentary canal the amount of indican is increased; 
this is particularly the case in digestive disorders accompanied 
with diiminished peristalsis, digestion and absorption. Constipa- 
tion of the ileum produces the largest amount of indican; 
impaction of the colon on the other hand is attended with 
much less indican formation. 

The indican content was increased in: 

Chronic intestinal catarrh, up to 1,000 mg. ; 

Fodder impaction, especially with caecal obstruction; as 
long as the latter 1s not completely cured, the indican content 
will remain increased, even in the presence of diarrhea; 

, Marked ascardiasis and distomatosis ; 

Purulent and ichorous process (metritis and pulmonary 
gangrene ). 

‘Diarrhea is attended with diminished indican formation. 


est evo slid ican. Max equal parts of “urine *and 
pure nitric:acid.in a test tube, shake well; then add, drop by drop, 
followed by repeated shaking, a fresh solution of chloride of lime, 
this causes the formation and precipitation of indigo, recognized 
by its blue color. The addition of chloroform followed by thor- 
ough agitation. dissolves, the indigo and the resultant blue solution 
settles at the bottom of the test tube. 

Owantitativec Determninatien, according’ to. Bauer. 
Take 20 ce of the urine, slightly acidulated with acetic acid. pre- 
cipitate with two, or if necessary, with four cc of a 20% solution 
of acetate: ot lead, filter through 4 drye-ilter paper; take I1-or 12..¢c 
(enough to represent 10 cc of urine) of.the filtrate and. add an 
equal volume of Obermayer’s Reagent (solution of chloride of iron 
in fuming hydrochloric acid 2:1000). Upon the appearance of a 
dark coloration, always occurring in urine containing indican in any 
quantity, allow the solution to stand a few minutes, .add: 20 cc of 
chloroform and shake thoroughly for about fifteen seconds. After a 
short time, when the chloroform has settled to the bottom of the 
test tube as a clear blue solution, pour a portion of the chloroform 
into an absorption-test-vessel of 4mm depth, place the vessel upon 
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a piece of paper adjacent to the colors in the table, and by com- 
parison determine which solution has a corresponding amount of 
indican. . If the color corresponds in shade to that given in plate J, 
the urine contains 50 mg of indigo blue per liter, if it corresponds 
to the shade indicated in plate II, it contains 100 mg per liter, etc. 
If the shade is darker than indicated in plate VI, add an equal 
volume of distilled water, or, if. necessary, several volumes; make 
comparisons as explained and multiply the result with two, three, 
etc., as the case may be. 

The colorimeter is manufactured by the firm of Hellige, Frei- 
burg i. Br. (Bulling), and is furnished with directions for use. This 
method renders valuable service in the examination of pig’s urine; 
it is less reliable with the urine of horses, ruminants, and dogs 
(Haussler). 


d. Bile Pigments. Choleuria. Under normal condi- 
tions bile pigments do not occur in the blood of animals and 
are therefore also absent in the urine. Bile pigments are 
always formed in the liver; if in the course of disease they 
are found in the blood (cholemia) or in the urine (choluria) 
they must have originated in the liver. Bile passes into the 
blood as a result of the congestion of bile in the larger bile 
ducts from whence it passes through the lymphatics to the 
thoracic duct and the general circulation. 

Of the bile pigments, bilirubin alone occurs in the urine 
containing bile pigments, is usually of a dark color, golden 
yellow, yellowish brown or greenish yellow and the foam is 
yellow. The foam of urine free from admixture of bile pig- 
ments is white. 

Only the horse offers an interesting exception. Bilirubin 
is present in the gall but in very small amounts, and not at 
all in the urine; in the blood serum, however, it is always 
noticeable. Thus it may be concluded that liver and kidneys 
change the bilirubin into hydrobilirubin which is not capable 
of furnishing the bilirubin reaction. 


Test for bile pigments. For the qualitative deter- 
mination of bile, we make use of Gmelin’s test. Into a test tube 
containing about three cc of concentrated nitric acid with an ad- 
mixture of fuming nitric acid (NO2) add a small quantity of the 
urine to be tested being careful that no mixing of the liquids occurs. 
(In case the urine has an alkaline reaction it should first be acidu- 
lated). If bile pigments are present, various colors will appear at 
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the point of contact of the two liquids, of which the green color 
alone is characteristic. ~ 

This antiquated test of Gmelin has been superseded by newer 
and better methods. The following are recommended: 

Rosenbach’s test. Filter the urine through a piece of white filter 
paper; to the paper thus saturated with the urine add a drop of nitric 
acid. If bile pigments are present, the characteristic color rings will. 
appear. encircling the drop. 

According to Dragendorf, this test is neatly performed by. drop- 
ping some of the urine on a porous plate of earthenware and then 
adding the nitric acid as above. 

Ehrlich’s test. Add one volume of 30% acetic acid to the urine. 
Then, drop by drop, add Ehrlich’s reagent (1 gram) acid sulfanil in 
aqueous solution,< l5ce.-HCl, and.0.1 gram Sodium Nitrite, water 
sufficient to make 1,000 grams. If Bilirubin is present the mass gets 
dark. If much glacial acetic acid is added or if boiled, the fluid be- 
comes intensely violet in color. Hydrochloric acid may be substi- 
tuted for the glacial acetic acid—producing a beautiful violet red. 

Schmidt’s test. Very valuable for dark colored urine or blood 
serum. Add Sodium bicarbonate until reaction is alkaline. Add 10% 
solution of Baruim chloride until precipitates cease. If bilirubin is 
present the precipitate is yellow, otherwise white. Centrifuge the 
precipitate, wash with water, mix with alcohol containing 5% hydro- 
chloric acid: by volume. If bilirubin is present, the supernatant 
fluid, especially if heated, is bluish green. If the fluid becomes brown 
add a few drops of hydrogen peroxide to complete oxydation where- 
upon the brown color becomes green. 


Choleuria occurs: In retention of bile’ in. the liver 
as a result of occlusion of the ductus choledochus in duodenal 
catarrh, presence of tumors, parasites, concrements. 

In lupinosis and phosphorus poisoning as a result. of 
swelling of the liver and obstruction of the bile ducts. 

In decrease of renal blood pressure (icterus neonatorum ; 
chronic heart disease). . 

In all of these cases the feces are deficient in normal bile 
contents and as a result appear of a lighter color. 

When the bile secreted is of abnormal consistency 
(hypercholia), its flow is interrupted and stagnation occurs. 
This results in the course of the destruction of large num- 
bers of red blood corpuscles; also in the course of haemo- 
globinaemia, lumbago, septicemia, pyemia, burns, internal hem- 
orrhage, prolonged chloroform narcosis and similar poisonings. 
In addition to choleuria the feces also contain much bile. 


216 CLINICAL DIAGNOSTICS. 


e. Grape sugar, Glycosuria, by means ordi- 
naritly ent ploy 6d c a. ep Ged ci Gant 
edin urirneéeanid is eas econ bye waz 
iti die b.e te oeeitl e iL litaieas, 
(CHorse,3,72 102/ cos pers cent, dogset 
to 10 per cent sugar.) Horses suffer from 
this disease but rarely, while it appears 
more frequently in dogs. Suspicion of 
sugar is justified in cases where polyuria 
and pale color appear to be associated with 
a high specific gravity of the urine. 
Glycosuria may be observed in rabies, 
obstetrical paresis, morbus  maculosus, 
nervous distemper, afflictions of medulla ob- 
longata, toxic glycosuria due to the use of 
morphine, chloroform, ether and adrenalin. 
Alimentary glycosuria has been ob- 
Fermentation Tube. served in horses fed on large amounts of 
sugar. 


Chemical Determination. Herbivorous urine contains substances 
apt to disturb the direct application of the common sugar tests; they 
are first to be precipitated by half the volume of liquor plumbi sub- 
acetici. The clear filtrate is examined in a vessel rinsed with dis- 
tilled water. 

1. Fehling’s test. Fehling’s solution is not durable; therefore the 
required components are kept ready for mixing: (a) 3.5 g. copper 
sulphate in 50 cc. H2O; (b) 17.5 g. potass.-sod.-tartrate and 5 g. caus- 
tic soda in 50 cc. H:O. To prepare Fehrling’s solution, the two solu- 
tions are to be mixed in equal quantities. 

Of the pre-treated urine, 5 cc. and (simultaneously though sepa- 
rately) 3 to 4 cc. of Fehling’s solution are heated, then mixed after 
30 seconds. If grape sugar is present, there will be either red or 
yellow coloration, depending on its concentration. 

A simplified method is facilitated by the use of reagent tablets 
manufactured by E. Merck in Darmstadt. The manufacturing con- 
cern furnishes directions for use. 

2. Rubner’s method. Ammonia is added to the filtered urine 
pretreated with acetate of lead, until permanent precipitation occurs; 
boil cautiously; the presence of grape sugar is indicated by pink to 
flesh coloration. 

3. The phenylhydrazin test (CsHsN:2) of V. Jacksch (Modifica- 
tion of Eschbaum) is very reliable for the urine of the dog (Regen- 
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bogen). Mix 5 drops of phenylhydrazin, 20 drops of glacial acetic 
acid and 50 drops of urine in a test tube and boil gently for one 
minute; add 25 drops of official sodium hydrate solution and again 
raise to boiling point. Allow the mixture to settle for 12-24 hours 
and then make a microscopic examination of the sediment. If the 
urine contained sugar bunches of yellow, needle-like crystals of 
phenylglukosazone will be found. 

4, Fermentation test. 20 cc. of non-albuminous urine are Nees 
ated, boiled, cooled, mixed with baker’s yeast (pea-sized), thoroughly 
shaken, then poured into a gaugemarked tube (vide fig. 50), the 
lower curve of which is closed by means of mercury after all the air- 
bubbles have been removed. The tube is permitted to remain at 
room temperature for from 24 to 48 hours; if there is sugar in the 
urine, fermentation will occur during which carbonic acid will collect 
at the top of the tube; the sugar percentage may then be read from 
the calibrations on the tube. 


CO Zee Orn plus. 2CO; 
Grape sugar -* Alcohol plus Carb. Acid. 

The fermentation test is of definite value if the yeast is 
both sugar-free and capable of fermenting. 

f. Lactose occurs in the urine of cows advanced in 
pregnancy; it disappears after calving, and reappears when 
the milk ducts become obstructed; also in inflammations of 
the udder and in obstetrical paresis; also during gastro-intes- 
tinal afflictions of nurslings. 


Chemical determination. 3 to 4 pinches of acetate of lead 
are added to 10 cc. of acid, CO,-free urine; boil for several 
minutes until a yellow precipitate appears; add ammonia, and 
continue to boil until! there is a distinct ammoniacal odor; in 
the presence of lactose, the color changes to pink which remains 
constant ; if there is grape sugar, the pink will soon change into 
yellow and brown. 


g. Acetone bodies originate during excessive decomposi- 
tion of endogeneous and exogeneous fats; they are eliminated 
through the urine. The administration of large amounts of 
carbohydrate decrease decomposition. The main quantity in 
the body consists of diacetic acid which is easily converted into 
acetone in the open air because of the loss of CO,. Horse 
and cattle urines contain acetone normally, 0.38 to 3.86 mg. 
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and 0.2 to 2.4 mg. ‘per liter, respectively.. These amounts 
undergo an increase after parturition; stronger elimination in 
digestive disturbances and in diabetes mellitus. The impor- 
tance of increased elimination for diagnostic purposes has not 
been definitely established, as yet. 

Determination. Diacetic acid (diaceturia) turns violet- 
red when mixed (1 to 10) with chloride of iron, and bordeau- 
red when there is some excess of ferro-chloride. 

Chemical determination according to Légal-Imbert-Bona- 
mour: To-15 cc: of-.urtine distillate 20 drops’ of the reagent 
(acetic acid, 10.0, 10 per cent sodium nitro-pruss. solution, 
10.0, best preserved in brown glass) are addéd, and ammonia 
is added to the mixture; a violet ring becomes perceptible. 

h. Chlorides, varying with the salt contents of the: fod- 
ders. horse, 2.5% to+22./-e9..33 cattles22.56 \to.. 8.24 (oe eneriiter: 
Decrease occurs in feverish conditions, formation of exudate 
and transudate, pneumonia, cachexia; a decrease in pneumonia 
is regarded as unfavorable. 

Determination. Usually, the qualitative determination 
by means of silver nitrate solution suffices. To non-albu- 
minous urine, sufficiently acidulated with nitric acid, is added 
several drops of a 10 per cent silver-nitrate solution, this 
process eliminating chloride of silver. In normal! urine, the 
first drop produces a precipitate in a small quantity which 
turns black when exposed to the light, and which is soluble 
in ammonia. With subnormal chloride content, a distinct pre- 
cipitate occurs only after the addition of several drops. If 
one drop causes the manifestation of a large quantity of coarse 
precipitate, one must consider an abnormal! increase of the 
chlorides. | 
Gy NLL? OS36-6 pl Cal Sania tae. a: Oe ane Le ee oe 

If the examination thus far conducted reveals any im- 
portant alterations, we complete the same with the micro- 
SCOpe. VUINLELOS COPle eX amin ati UO hott i ete ee 
in'diseases of-the-urinary organs its of even 
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greater-importance than a chemtreal analy- 
Sms: 

Of the urine quantity collected, the superfluous amount 
discarded, and the remainder is poured into a pointed tube 
after previous stirring. Turine is permitted to settle—a process’ 
rather slow with horse’s urine. To prevent it from decom- 
posing, onne adds camphor powder, or several drops of an 
alcoholic thymol solution. The centrifuge helps in quickly 
furnishing the morphotic ingredients of the urni. By means 
of a pipette, a little of the sediment is procured, and one drop 
is placed on the side; without adding anything further, micro- 
scopic examination is performed. Since the objects under ex- 
amination are partly transparent, lateral illumination (dark- 
field illumination) 1s to be preferred since the margins of the 
transparent particles become visible, too. 

India Ink Method according to Burri. One drop of the 
sediment is mixed with one drop of pure India ink by means 
of the wire loop on the well-cleaned object glass; the mixture 
is distributed in an equally thin layer on another object glass 
in the manner in which thin blood streaks are made. The 
preparation, air-dried within a few minutes, is examined with- 
out cover-glass; the elementary forms appear light on a dark- 
brown background. 

Seyderhelm’s vital coloration is of value in determining 
urinary sediments. The color-mixture, consisting of Congo- 
red and trypan-blue, is an indication of the vitality of such 
cellular elements as are present in the urine. Living cells will 
not undergo coloration, whereas dead cells wil become colored. 

One drop of the sediment is placed on a slide and one drop 
of the color-mixture added. The two drops are then mixed, 
covered with cover-glass and examined under dry microscope. 


A. Crystalline Constituents of Urine. 


The reaction of the urine itself gives us a certain clue 
as to thee character of the sediments. . The normal alkaline 
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urine of herbivora contains (see p. 151) carbonate of 
lime and small quantities of neutral phosphates Ca,(PO,).. 
Such sediment does not dissolve when heat is applied, but the 
addition of hydrochloric acid produces solution, and develop- 
ment of CO,. The sediment which forms in the acid urine 
of carnivora consists of acid urates and acid phosphates 
which dissolve on being heated. 

To determine accurately the nature of the crystalline 
sediment a microscopical examination must be made; the forms 
of the crystals indicate their nature. Amorphous salts can 
be recognized by micro-chemical tests only. 

Seyderhelm’s urinary sediment coloration (Congo-red and 
trypan-blue) is of genuine value in the horse, cattle, and dog. 


Fig. 50 


Carbonate of Lime from urine of horse 


a. Carbonate of lime crystallizes in globules with radi- 
ate markings, if the globules are large a concentric marking 


eT Seales Bg 752. 


Oxalate of Lime. Urie Acid. 


can also be observed. Carbonate of lime crystals also occur 
in form of breakfast rolls, dumb-bells, whetstones and crosses. 
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Amorphous powder of carbonate of lime can be recognized 
by the fact that the addition of acetic acid causes an evolution 
of gas;. it is always a normal ingredient; its absence in 
herbivorous urine is pathologic. 


Triplephosphate Crystals. Sulphate of Lime. 


b. Oxalate of lime crystallizes in square octahedra 
that have strong light-refracting power, other forms occur but 
are not characteristic. . Acetic acid does- not affect oxalate 
of lime, hydrochloric acid dissolves it. It occurs in small 
quantities in alkaline urine, to a greater extent in acid urine, 
but is of no importance for diagnostic purposes. 


c. . Uric acid and its salts; are normal constituents of 
the urine of carnivora but traces of them also occur in the 
urine of herbivora. 


They commonly occur as an amorphous powder or in 
the form of crystals; whetstone, rhombic plates, pointed crys- 
tals, frequently occurring in the form of minute druses. A 
characteristic consists in the peculiarity that, on crystallizing, 
they attract the pigment of the urine which gives them a 
yellowish brown color. They dissolve in a solution of caustic 
potash, and they are precipitated in the form of rhombic prisms 
by the addition of hydrochloric acid. 


dis. Hippuric acid and its salts form rhombic quadrilat- 
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eral prisms and needles which dissolve in hydrochloric acid. 
Normal constituent of urine of horses. | 

e. Triple phosphate of ammonia and magnesia PO, 
MegNH, crystallizes in coffin-lid forms, dissolves 1n acetic acid 
without giving off gas. Does not occur normally in freshly 
voided urine, but always forms when urine is exposed to the 
air for some. time (fermentation). If found in fresh urine 
it indicates that ammoniacal fermentation has taken place in 
the bladder, cystitis, pyelitis. | 

f. Sulphate of lime, gypsum, occurs occasionally and 
in small quantity in the form of columnar prisms or plates 
in acid urine. It is abundant after internal administration of 
sulphates (Glauber salts). 

The addition of acids causes the manifestation of larger 
quantities of calcium sulphate in the urine. Of no importance. 


B. Organized Elements of Urine 


In the diagnosis of diseases of the urinary organs these 


Cellular elements in urine from horse: (a) epithelium from biadder; 
(b) renal epithelium; (c) epithelium from vagina; (d) renal. epithelium 
with fatty degeneration. 
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are of the greatest importance. The addition of Lugol’s So- 
lution to the sediment is an aid in recognizing the cellular 
elements under the microscope. 


g. Epithelial cells in small number are found in 
normal urine, occasionally we find two or three pavement 
epithelial cells in one cover glass preparation. On the other 
hand the finding of epithelial cells from the uriniferous tub- 
ules (renal epithelia) is an exception under these conditions. 
Marked increase of epithelia cells is due to a pathological 
desquamation, hence is observed in catarrhs and inflammation 
of the membranes concerned. It is important to be 
Pyle, cecoe nize the origineot- the-cells. by 
their form. 

Renal epithelium is roundish or more or less 
cubical and granulated with proportionately large granules 
and is -nvuch staller. tham the) pavement-epitheium of 
the pelvis of the kidney, the urethra and the bladder. They 
occur singly or several united and not infrequently show signs 
ot Fatty degeneration. ..Thear occurrence indicates’ a renal 
affection, but whether or not inflammation exists must be 
determined by further examination of the urine. 


Pav em emt? ep tthe laa .-irom, the:-pelvis of the 
kidney, the urethra and the bladder resemble each other and 
cannot be distinguished as to their particular source. They 
are large, flat, polygonal, transparent, nucleated pavement 
cells. ‘Those coming from the surface layers of..the mucous 
membrane are more roundish or polygonal, those from the 
deeper layers are more oval, or cone shaped and may contain 
one or more protoplasmic projections that give them a toothed 
appearance. If a considerable number of such cells are present 
a catarrhal condition of the corresponding mucous membranes 
is indicated. ; 

h. White blood corpuscles or pus cocci are spherical, 
granulated, nucleated cells that are cleared or: become trans- 
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parent when treated with acetic acid. They may have come 
from the kidneys or from the urinary tract; if from the kid- 
neys we also find casts, if they occur simultaneously with 
numerous pavement epithelia and crystals of triplephosphate 
they come from the bladder. 


i. Red blood corpuscles, when found in the urine, 
have lost most of their coloring matter, are pale and swollen. 
Those coming from the upper portions of the urinary tract 
have undergone these changes to a greater extent than those 
coming from the lower portions. Thorough admixture of red 
corpuscles with the urine, thus retarding sedimentation of the 
former, points to renal hemorrhage; blood casts always point 
to renal hemorrhage. Large masses or clots of. blood, not thor- 
oughly mixed with the urine, come from the bladder. An 
admixture of blood with the urine (hematuria) occurs in: 


Its Disiesmistes 0 ft) hve (kidneys a ny eee erie 
orrhagic nephritis, embobolic nephritis ; 

2. Diseases of the urinary tract; pyelonephritis, cystitis, 
red water of cattle, cystic calculi, cystic tumors, injuries of 
the urethra; in infectious diseases (anthrax, swine-plague, 
morbus maculosus ). 


k. Urinary casts are cylindrical bodies that were 
molded in the lumen of the uriniferous tubules. In the urine 
of the horse we find similar structures under normal condi- 
tions; they consist of strings of mucous of variable thickness, 
sometimes macroscopically visible and granulated with de- 
posits of amorphous carbonate of lime. Addition of acetic 
acid causes the granules to disappear with the formation of 
CO,. In acid urine we find uric acid salts instead. These so 
called granule casts, lime casts, or cylinderoids have nothing 
whatever in common with true urinary casts. They are 
especially common in the transition stage from oliguria to 
polyuria. 

The true urinary casts are distinguished as follows: 
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1. Hyaline casts, slender, transparent, homogeneous 
bodies of various sizes and not sharply defined contour. ‘They 
are rare, occur in health as well as in disease, are of no diag- 
nostic importance and their origin is unknown. 


2. Epithelial casts consist of renal epithelia 
agglutinated with exudates and forced out of the 
tubules by the pressure of the 
urine above them. Frequently 


Scns wee 


ati 


red and white blood corpuscles 
are associated with them. Such 
cylinders, providing they occur 
in any appreciable numbers, al- 
ways indicate inflammation of 
the kidneys. These epithelial 
cells may also have undergone 
Fie. 56, fatty degeneration. If they con- 


Fig. 
Mpimenal ~t4im «no. cells they.are. called 
ean) oranniar casts, and have. the 


same significance as the epithelial cylinders. 


Granular Casts, 


3. Blood corpuscle casts are formed of agglutinated red 
corpuscles and are due to renal hemorrhage. If these casts 
contain many white corpuscles they indicate purulent inflam- 
mation (pus-casts). 


1. Examination for Parasites. Fly-larvae occasionally 
enter into the urine from the preputium or from the vagina. 
Eges of Eustrongylus gigas may be present in the pig’s urine; 
eggs of Trichosoma plica (bladder catarrh) may be present in 
the dog’s urine. 


m. Examination for micro-organisms is of value in 
case of fresh urine only, because urine that has been standing 
for some time will soon become filled with great masses of 
bacteria and mold fungi from the air. Large numbers of 


bacteria in fresh urine occur in pyelonephritis bacteritica and 
in chronic cystitis. 
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n. Amyloid bodies (fatty, glossy bodies of different 
form and size, present in the urine of practically every animal 
at times) possess no diagnostic importance. 


III. Examination of the Urinary Organs. 


Topography. In the horse and cow the left.kid- 
ney lonhy41's alc ces: be * tor “pal patnoge tomes 
rectum, the right kidney lies further forward and cannot be 
reached by the hand. In the horse the left kidney extends back 
to about four inches behind the last rib and its inner border is sepa- 
rated from the median line by about the same distance. In the ox 
it is loosely suspended below the lateral processes of the first lumbar 
vertebrae. Sometimes it may be shifted over to the right side. In 
the dog the kidneys lie in the lumbar region, the right somewhat more 
anterior than the left; hence the left kidney can be more easily felt 
from the outside than the right kidney. 

[In palpating the *kidieysNtollow ithe weneral 
rules for this method of examination. Attention is to be given 
to circumferential increase (tumors, hydronephrosis), sensi- 
tiveness to pressure, consistency, and superficial unevenness. 
In pyelonephritis of the ox the kidneys are enlarged and firm, 


the ureters distended and their walls thickened and firm. 


axa niimatred fot: (hey laden. © perm eracuin 
in the horse and ox, is quite practicable; in the dog the ex- 
amination must be made by external palpation. The extent 
to which the bladder is filled is of importance; if empty, in the 
horse and cow, it represents a soft pearshaped body lying on 
the floor of the pelvis. If well filled it can be felt as a dis- 
tended body projecting far beyond the anterior border of the 
pelvis. To feel it the hand need not be inserted much further 
than to the wrist. The contents of the bladder can be removed 
by a steady but moderate pressure applied with the hand, or 
by means of the catheter; this may be important to determine 
whether evacuation is possible. If the bladder is ruptured, 
which is most common in oxen with urethral calculi, it is 
permanently small and_ flabby. 

Cystic calculi and tumors in the bladder can be recog- 


EXAMINATION OF URETHRA, Oa, 


nized with certainty only when this organ contains little or 
no fluid contents. 

In urocystitis polyposa the bladder appears tough and 
thick; it is sensitive to pressure. In mares and cows the short 
urethra permits of palpation of the mucous membrane of the 
bladder neck. 

Petaierirat bom: soi etibe (i meri ta. 1S-. or sconee- 
quence in male animals, particularly in oxen, when the pres- 
ence of calculi may be suspected. As a rule these are lodged 
in the upper or lower portion of the S shaped curve. Pressure 
exerted at the point where the obstruction is located produces 
pain. As long as the bladder is not ruptured urine may dribble 
from the distended urethra. Unfortunately catheterization 1s 
impossible in the ox (sharp curves and narrow lumen of 
urethra) ; in the horse and dog this examination is easy and 
reliable. 


The consistency of the urine is not solely dependent on 
the condition of the kidneys, but is also influenced by other 
factors. Examination of the urine, therefore, does not suffice 
in all instances to determine whether the kidneys are normal 
or afflicted; tests of renal function is to be performed as well. 
This is done by introducing substances into the blood which 
are known to be eliminated through certain parts of the kidneys. 
The speed of elimination forms a measurement in testing renal 
function. 

To test the glomerular apparatus, horses are given 16 cc. 
(dogs 1 cc.) of indigo-carmine in a 5 per cent solution by 
intravenous injection. If the animal is healthy, the dye will 
appear in the urine after 20 to 25 minutes (yellowish to dark- 
green); it will vanish after 14 hours (9 to 10 hours in the 
dog). If the kidneys are diseased, the urine will be but slightly 
colored, and the discoloration will manifest itself only after one 
hour. 

The tubular epithelium is tested by subcutaneously inject- 


228 CLINICAL DIAGNOSTICS. 


ing -0.5 to-L0-ce“.of a \l0-per® cent’ alcoholic: solution of 
phloridzin, out of which sugar is manufactured in healthy 
horses; this sugar will appear in the urine after 20 to 30 
minutes for a duration of from 1 to 3 hours. Dogs are injected 
with 2 cc. of a 1 per cent alcoholic solution; here, the secretion 
will last for 7%4 hours. Quantitative sugar determination is 
best performed by means of Fehling’s method. 

Secretion of the above substances is normal strangles, 
pharyngitis, lumbago, disturbed in infectious pneumonia, septi- 
cemia, nephritis, and all of the severe febrile affections, in- 
creased in diabetes insipidus. 

The presence of renal disease (nephritis) should be sus- 
pected only if, in addition to albumin in the urine, rena! func- 
tions shows a distinct disturbance. 


Diseases of the Urinary Apparatus. 


Passive hyperaemia of the kidneys occurs as a result of chronic 
heart and lung troubles. Urine is decreased. sp. gr. increased, albu- 
min present. Symptoms more conspicuous after exertions. 


Acute diffuse nephritis. This is primary only in cases of 
poisoning with irritating substances, otherwise it is a symptom 
of severe infections. Dysuria, stranguria, pain in the region of the 
kidneys, stiff gait and crooked back. Considerable diminution of 
renal secretion (anuria), thick and viscid, turbid, high sp. gr., acid, 
much albumin. Microscopic examination most important: granular 
casts, renal epithelia and blood corpuscles. Stupefaction, difficult 
breathing, oedematous swellings. 


Nephritis suppurativa. Secondary affection and usually of less 
importance than the primary disease. Intermittent fever, exhaus- 
tion, emaciation, urine contains albumin, pus corpuscles and micro- 
organisms. 


Chronic nephritis. No fever, develops very slowly. Anorexia, 
exhaustion, emaciation. Pulse strong and hard, heart hypertrophied. 
Increased amount of urine, low sp. gr., amount of albumin slight, 
few epithelial cells and casts. 


Cystitis, inflammation of the bladder. Continuous efforts to 
urinate, hence small quantities or only a few drops are voided at a 
time. Urination painful, restlessness, groaning, animals remain for 
a long time in a “urinating attitude.” Urine cloudy, alkaline, slimy 
or purulent sediment, ammoniacal odor. Pus corpuscles, red blood 
corpuscles, numerous pavement epithelia, phosphate of ammonia and 
magnesia. 
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Retentio urinae. Retention of urine. Complete (ischuria) or 
partial suppression of urination; in the latter case it 1s voided in 
drops and with symptoms of pain. Palpation of the bladder very 
important; distention, pain on pressure. Animals indisposed, in- 
active, do not lie down, appetite diminished, pulse increased, sweat- 
ing. After rupture of bladder has occurred the pains disappear, 
animals feel more at ease, bladder is empty. Then come chills, high 
fever, urinous odor of transpired air. 


Paralysis vesicae, paralysis of the bladder. Paralysis of the 
bladder causes retention of urine; the sphincter, however, is usually 
paralyzed also; in this case the urine will flow off involuntarily (in- 
continentia urinae). 


Hematuria is a chronic productive cystitis of the ox, with ten- 
dency to hemorrhage. Blood corpuscles and clots in the urine. 


Hemoglobinuria of the ox. Hemoglobinemia. Fever, partial 
loss of appetite, diarrhea. Urine light red to dark red, foams readily, 
urination painful, reaction at first acid, later on alkaline, contains 
hemoglobin, on boiling coagulates as gelatinous mass. 


Pyelonephritis bacteritica bovum. This is a chronic purulent in- 
flammation of the ureters and pelvis of the kidneys which spreads 
to the kidneys and is caused by a specific bacillus. Gradual ema- 
ciation and general depression. Intermittent fever. Urine thick 
and slimy, cloudy, gray or grayish brown; white and red blood 
corpuscles, casts, numerous pavement epithelia, crystals of triple 
phosphate, and bacilli. Bacillus pyelonephritidis boum. Stain ac- 
cording to Gram, 2-3 micra long, 0.6-0.7 micra in diameter, non- 
motile, straight or slightly bent, rounded at the ends. 


Urolithiasis, stones, concretions and sediments (gravel) cause 
catarrhal inflammation and periodical hemorrhages. Urethral con- 
crements produce retention of urine. 


Diseases O10 lassare Metabolis m- 


Diabetes insipidus, polyuria, pissing, is an independent disease 
in which large quantities of clear watery urine are passed continu- 
ously. Daily quantity of urine passed equaling as high as 30 liters. 
Wrine as clear as water or slightly yellow, acid, sp. gr. 1001-1010, 
no albumin, little indican. Diminished appetite, desire for alkalies 
[earth, etc.] emaciation. 


Diabetes mellitus, sugar in the urine, is very rare in horses, 
more common in dogs. Polyuria, ravenous appetite and thirst, rapid 
emaciation. Urine has high sp. gr., 1024-1045, and contains grape 
sugar. 

Acetonemia in cows, usually manifest after parturition in well- 
fed animals. Subfunction of the paunch; sleepiness; marked emacia- 
tion; distinct acetone smell of the breath, of the urine and of the 


milk. The urine presents an acid reaction, and is of decreased specific 
gravity. 
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10. The Sexual Apparatus. 


Most of the organs of the sexual apparatus may, for the 
greater part, be subjected to direct inspection and palpation ; 
their examination should be conducted according to general 
rules, care being observed that no parts are overlooked. | For 
evident reasons the female sexual organs are more frequently 
affected with diseases than those of the male. Most of these 
diseases belong to the field of obstetrics. 


I. Abnormally increased sexual desire manifests itself 
not only by sexular excitement but also by psychic disturb- 
ances and altered sensibility, these often resembling diseases 
of the central nervous system. In females this condition is 
known as nymphomania, in males as satyriasis ; continued erec- 
tion of the penis is called priapism. 

Mares are usually very ticklish and ‘easily excited; if 
touched with the hand or harness they squeak or cry out, 
switch their tail, back up against persons or against the wagon 
tongue, kick, urinate, and can be used for their regular work 
only when special care 1s exercised. In rare cases they may 
act like dummies (general depression of the sensorium) and 
show symptoms of hyperesthesia. 

Cows show symptoms of great restlessness, are very 
excitable, bellow frequently, attack strangers, etc. Milk secre- 
tion is reduced, the milk has a bad taste and sometimes curdles 
when boiled. | 

In horses and bulls satyriasis manifests itself by 
restlessness and excitable, sometimes vicious, actions. 

Abnormally increased sexual impulse may be due to 
vesicular eruption, dourine, and rabies. In many cases the 
cause of increased sexular impulse cannot be determined; with 
cows, it might be tuberculosis of the ovaries while with stal- 
lions it might be cryptorchism. 


II. The vulva. In bitches we observe swelling of-the 
vulva and a bloody mucous discharge at the oestral period. 
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In cows a tough glassy mucus is discharged just before parturt- 
tion. This mucus comes from the neck of the uterus which 
it served to. close. 

-Carnivores, following parturition, might suffer for several 
days from a light-grayish, yellow, or reddish viscous discharge . 
(lochial discharge). : 

- Pigment-free spots (ranular spots) may be observed 
around the labial lips in dourine. 

A slight swelling of the vulva occurs in vesicular eruption 
of this region; small vesicles the size of a millet seed, and 
swelling may also occur in the adjacent skin in this condition. 
In puerperal septicemia the vulva swells conspicuously. 

Glassy, edematous swelling is observed in general dropsy ; 
emphysematous swelling occurs in malignant edema due to 
infection from the genital passage. 

li -torsiei or the uterus -the vulva is retracted and 
drawn into folds ; however, exploration per vagina is 
necessary to definitely determine this condition. 


Dits.c Wadee. tr Ota Shine tnt erat OF Uc oe mi si 
sure of the vulva and soiling of the strrrounding skin 
and tail are observed in: 


a Catarrheor tie: vapina and uterus: “In chronic catatrh 
(fluor albus) the discharge is of a thick slimy character 
and glassy; in acute catarrh the discharge is of a thin slimy 
character and discolored. 

b. Retention of the afterbirth; an ill-smelling, discolored 
fluid mixed with fragments of the fetal membranes is dis- 
charged. 

c. Vesicular eruption; the discharge is slight, slimy or 
purulent, sometimes mixed with blood. 

d. Tuberculosis; slight, chronic, muco-purulent discharge 
conmaming 4ubet cle bacilli. 

Malignant edema caused by puerpera! infection; dirty, 
brown-reddish, malodorous, thickish discharge. 
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Relaxation of the broad ligaments occurs not only imme- 
diately before parturition but also in the course of ovarian dis- 
eases (cysts) and diseases of the uterus and its neck. 

III. Vaginal mucous membrane. Whenever there is 
discharge from the vagina the vaginal mucous membrane 
should be examined. 


Method. Grasp the tail near its root, raise it well up, and let 
it rest on the back of the other hand, thus leaving the fingers of 
that hand free to open the lips of the vulva. In order to examine 
deeper-lying parts an assistant should hold the tail and the operator 
can then insert his whole hand, which must be previously covered 
with oil. After thorough palpation in this manner the other hand 
may also be inserted, the vaginal walls spread apart, and their 
mucous membrane inspected; here artificial light may be of advan- 
tage. A vaginal speculum is not absolutely necessary for these 
examinations. 


Deeply situated parts of the vagina are examined by the 
hand and in smaller animals by means of the finger. 

By means of direct examinations like these, affections of 
the vagina can best be observed and their character deter- 
mined’ In°vesteular eruption yellowish ‘stayanocd= 
ules, vesicles or ulcers, the size of a millet seed, are found on 
the slightly and diffusely reddened mucous membrane. After 
healing, light specks that indicate the position of former vesicles 
and ulcers can be observed for some time. 

Contagious vaginal catarrh manifests itself by dark-red 
nodules, never by ulcers; in a later stage, these nodules fade. 
In case of tuberculosis, there are, at times, both nodules and 
ulcers. 

In rinderpest, the mucous membrane appears to be red- 
dened, beset with small, yellow or grayish, loose stratifications 
which, after shedding, leave dark-red, easily bleeding erosions. 
Similar though milder manifestations may be observed in 
malignant catarrhal fever. 

In torsion of the uterus the vagina is con- 
tracted, and the mucous membrane is drawn into twisted folds. 
The examination of the uterus and the explanation of changes 
in that organ belong to the field of obstetrics. 
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IV. Uterus and ovaries, in large domestic animals, 
are examined from the rectum, and also from the vagina in 
cases where the os uteri is open. As regards the diagnosis of 
internal diseases, this form of examination can be empioyel 
satisfactorily only in the case of tuberculosis. 


Anatomy. The non-pregnant uterus is situated in the pelvic 
cavity, and reaches towards the pelvic entrance; position, shape and 
consistency are not always alike. The cervix is characterized by a 
cylindric, tough appearance. In cattle the right ovary is somewhat 
larger than the left; both are smooth though uneven and in old 
cows nodulated; in young animals the Graafian follicles may be 
palpated (the size of a hazelnut). 


Only marked tuberculosis of the uterus and of the ovaries 
may be determined by palpation. The uterus is enlarged, 1 
either smooth or shows contractions; nodules of hazelnut size 
are characteristic. The Fallopian tube is widened to finger- 
size, tough, curved, frequently knotty. 

Sterility in cows is frequently caused by cystic degenera- 
tion of the ovaries, and by the persistence of the corpora lutea. 


iv. ihe. udder.in tive-e x4 mination of cows 
tiesta Gem mube: (never: bey Héeslected > « In- 
quire at least as to quantity and quality of the milk. Observe 
the color of the skin and note any changes that may have taken 
place. The teats of cows and sheep may be affected with 
pox, in foot and mouth disease the teats of cows may be cov- 
ered with blisters; we also find milk fistulae. Observe also 
the relative size of the different quarters of the udder and the 
condition of the surface; note the size, position, and direction 
of the teats. In palpation each quarter should be sep- 
drately telt, its size and consistency noted and sensi - 
tive or knotted areas observed. The teats should be 
soit and the milk canal should not bé ‘felt; if 
thickenings or swellings exist, their location, extent, size and 
form should be determined. Finally, milk every teat in order 
to determine the ease with which the fluid can be drawn, notice 
the size of the stream and the character of the milk, whether 
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itis. vo lotted, or PbO Od \.4.” a tmctuscopicg paeexs 
amination of abnormal milk is not 
necessary but may be of value in 
some cases. To determine whether 
a cow is “fresh” a microscopical 
examination of milk for the col- 
ostrum bodies or corpuscles must 


be made. ps 
. Fig. 58. Colostral Milk. 


The supramammary lymphatic glands, proper to the udder, 
are situated above the hindmost apex of the posterior udder 
parts without extending beyond them. Standing behind the 
animal, one hand is used to grasp the skin of the lateral udder 
surface whereas the other hand is used for palpating. Tuber- 
culosis of the udder causes enlargement of the regionary lymph 
glands above the udder, producing nodules the size of a pea. 

VI. Male sexual organs. Non-pigmented spots on 
the preputium in stallions may be caused by vesicular eruption, 
or dourine; other afflictions of the male sexual.organs are 
almost exclusively surgical; preputial swellings are caused by 
smegmatic accumulation, retentio urine and necrobacillosis. In 
vesicular eruption one notes vesicles, pustules and ulcers, also 
scars on the penis. Stallions and bulls may be led to a mare 
or cow, respectively, where the penis will protrude by itself; 
with bulls, the penis may be caused to protrude by mere rub- 
bing and pressing. Glanders occasionally causes the manifesta- 
tion of testicular nodules. 

Hernia inguinalis incarcerata manifests itself by severe 
abdominal pain; the afflicted horses place the hind-leg of the 
atficted side outwards. 

The sperm of the horse and cattle may be obtained by 
means of the hand, spoon, or syringe right after coitus. With 
small animals, a gauze strip, fastened to a thin thread, is 
introduced into the vagina of the female partner; this strip 
is pulled out by means of the thread after coitus; it contains 
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spermatozoa. Microscopic examination of the sperm takes 
into account the number, shape and motility of the spermatozoa 
(aspermia, azoospermia, necrospermia). 


Diseases of the Sexual Organs. 


Torcio uteri, torsion of the womb, of interest in internal medi- 
cine only when parturition or pregnancy is excluded. Animals are 
restless, kick belly with hind feet and have pains of labor... Examina- 
tion of vagina gives necessary information. 


Vaginitis (colpitis), inflammation of vagina. Symptoms vary 
much, according to degree and character of the affection.. If in- 
flammation is severe, general health is affected. Animals. make 
frequent attempts to urinate; small quantities of urine passed at a 
time, animals remain long in a “urinating attitude.” Examination 
of vagina gives necessary information. 


Endometritis, inflammation of the womb. Follows parturition; 
intensity of disease varies. General health more or less disturbed, 
fever, discharge from vagina which varies according to character of 
inflammation, is observed particularly when.animals lie down. Soiled 
tail, examination of womb according to general rules of obstetrics 
is always indicated. 


Tuberculosis of the Uterus and the Vagina. Animals in oestrum 
but no conception. Vulva asymmetrically ‘enlarged or retracted. 
Often muco-purulent discharge. Nodules or ulcers, size of millet 
seed, on mucous membrane. Orificium uteri usually relaxed. Uterus 
enlarged, diffuse or nodular. Fallopian tubes tortuous unvielding 
strands, nodulated. 


Mastitis, inflammation of udder, garget. 


f ‘Mastitis inter stitialis Fever and hot, rather: frm 
and painful swelling of udder. Quantity of milk decreased, quality 
not affected. 


2 Mastitis catarrhalis. Udder evenly enlarged, soft 
and elastic, hot. Teats swollen, hot, sometimes reddened. Milk 
resembling. whey. Fever, loss of appetite. Infectious catarrhal 
mastitis is a special form of catarrhal mastitis, infectious, milk 
yellowish. Usually all four quarters affected. 


oF Ml WS tit is! pant emc hym-art Osa. As--a ‘rule only “one 
quarter affected. Fever, appetite diminished, rumination interrupted, 
constipation. One-quarter of the udder enlarged, firm, hot, sensitive. 
The teat of the affected udder is usually free from inflammatory 
symptoms, the milk secretion is greatly decreased, yellowish, con- 
tains muco-purulent flakes which usually contain numerous strepto- 
COCEH eles ; 
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4. Mastitis tuberculosis. A few nodular enlarge- 
ments, otherwise the udder is tough and flabby. Supramam- 
mary glands enlarged. Tubercle bacilli in milk. 


Vesicular eruption [coital exanthema] is an acute infectious 
vesicular exanthema of the mucous membrane of the vagina and the 
penis. Period of incubation 3-6 days. The vesicles develop into 
little ulcers. 


Mal du coit [seen in U. S. in imported stallions]. Period of 
incubation 8 days to 2 months. Swelling of the vulva and penis, for- 
mation of vesicles and ulcers. Frequent attempts to urinate, in- 
creased sexual desire, urticariform, swellings of skin, paralysis of 
hind parts. 


Infectious Catarrhal Vaginitis. A chronic catarrh of the vaginal 
mucous membrane, frequently extending to the uterus. Very con- 
tagious. Incubation period 2-3 days. General health not affected. 
At first swelling and tenderness of the vulva, frequent urination. 
Visible mucous membrane of vagina yellowish red, covered with 
muco-purulent mass. One or two days later, numerous milliform, 
dark red, firm nodules in the region of the clitoris. Later these 
become pale and transparent. In bulls, simple, catarrh without 
nodules. In cows vesicles, pustules or ulcers never occur. 


II. The Nervous System. 


Diseases of the central nervous system can be recognized 
only by the disturbed function of its parts, a physical exam- 
ination of the diseased parts is out of the question. 


It is useful to have a general examination precede the 
special neurologic examination, during which such disturbances 
of the nervous system as had been observed during this general 
examination (lessened attentiveness, tiredness, dulness, etc.) 
should be especially noted. The subsequent special examina- 
tion should concern itself with testing the individual functions, 
so as to arrive at definite conclusions as to afflictions of certain 
parts of the nervous system on the strength of certain physio- 
logic disturbances. The most important part of the diagnosis 
may be based on the purely physiologic observation of obvious 
disturbances of function. To diagnose diseases of the central 
nervous system requires a knowledge of the location of 
Hi oUt hood 8 mop lO oth ous By ores Bayo Coby ciate wis sino he 
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Preliminary remarks on anatomy and physiology. All of the 
mental activities have their centers in the hemispheres of the ce- 
rebrum; thinking, feeling and wanting originate there; numerous 
motor centers also are situated.in the cerebral cortex so that con- 
vulsions may appear in inflammatory irritation. All the motor fibres 
thatare mentaily governed, originate in tae cerebral cortex (Cwill- 
power and consciousness), and the fibres which originate from sen- 
sorial and sensitive organs, conveying the mental perception of ex- 
ternal impressions, travel towards it. The fibres conveying volun- 
tary motions (psychomotor or cortimuscular conduction), termed 
pyramidal tracts, travel from the cortex through the equilateral 
bridge into the pyramid of the spinal cord. Here, most of the fibres 
traverse the pyramidal crossing to the other side, and through the 
lateral columns of the spinal cord towards the motor nerves of the 
extremities. The few remaining fibres travel along the anterior col- 
umns, but later on pass to the other side, also by way of the anterior 
white commissure. 


Hience desttriwrctiave: processes. 1m ‘one... hem - 
fopmere, Hesultivin motor: hand sensory “paral y- 
Snes POL tes O pepe sul tiears relic (obo teite. badd: ¥.. 

The midbrain (crura cerebri, corpora quadrigemini and optic 
thalami) is the seat of the entire mechanism, harmony and egu lib- 
rium of all motions. Animals with both hemispheres removed, but 
with the midbrain intact can retain their equilibrium under the most 
varied conditions. Inflammatory irritation of the midbrain produces 
involuntary movements. 


The cerebellum controls the harmony of bodily motions by regu- 
lating the finer gradation and the normal inter-play of motions, espe- 
cially the continuous and tonic muscular contractions. 


The spinal cord, besides conducting impulses to and from the 
brain, contains reflex centers which, when stimulated by afferent 
impulses, cause certain kinds of important movements (defense, 
flight, etc.). These movements are carried: out independent of any 
action on part of the brain, as is easily proved on decapitated ani- 
mals or where the spinal cord has been cut through. The thus 
isolated cord is as prompt as ever in producing reflex actions. The 
lumbar cord is the special center for defecation and urination, which 
also depend on reflex activity. 


To be able to recognize normal conditions as well as to 
determine the presence and seat of pathological changes in 
the central nervous system, observe the following points: 

eo Piso lire Functions. 
lh es em sabrhity: 
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I. Psychic Functions. 


Mind is innate intelligence; the human mind is greatly superior 
to the mind of animals; the latter are deficient in thinking and in 
intellectually controlled intention. However, animal actions have 
been observed that cannot be explained by mere reflex manifesta- 
tions but which are produced by uncomplicated, limited thinking with 
the aid of the power of recollection. This action, prompted by the 
cerebrum, is termed animal mind. 


Since the cerebrum and particularly its cortex is the seat 
of all psychic activities, disease of the same must interfere 
with normal thought, feeling, and volition; movements, sen- 
sations and perceptions of peripheral parts occur uncon- 
sciously. The general mechanism, harmony and equilibrium of 
muscular movements may be entirely intact in this condition. 


Animal consciousness expresses itself in motions exclu- 
sively ; it is not known whether a motion is consciously effected, 
or whether it manifests itself unconsciously as a reflex; all 
of the associated manifestations under which this particular 
action takes place, are to be taken into consideration. The 
conscious motion is characterized by actions which cannot pos- 
sibly originate from the reflex arc: looking backward, threat of 
repulse, and actual defense. 


The manifestations of a free consciousness are to be 
differentiated from free emotions as well as from manifesta- 
tions due to a pathologic consciousness. 


Mental emotions are most distinct in the dog. Simple, 
friendly and unfriendly excitations, indicated by the position 
of the head, neck and body permit one to conclude as to the 
mental action with a high degree of certainty; however, the 
facial expression of animals in case of passionate and mental 
excitations is by far less distinct and characteristic than it is 
with human beings. Only diligent observations and studies 
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can convey knowledge; they can hardly be characterized by 
mere description. Mental emotions are apt to control con- 
sciousness, and prompt the manifestation of automatic motions. 


Pathologic disturbances of consciousness are manifest in 
acute and chronic independent afflictions of the brain, also 
(passingly ) in acute infectious disease, generally also in fever- 
ish afflictions and in toxic affections of different forms, in that 
they chemically influence the ganglion cells. 


Phere tote . mental -disturbamees: can 
Dieamaeict bea teow*hocael canses only wien 
Linea pose torts ot.) °a. soemeral ca ws.e)../bS 
elimimated. The disturbances in question consist of 
abnormal excitability or of abnormal depression. 


Mental excitement is the, result of cerebral 
irritation—as observed in acute cerebritis. Horses become 
restless, neigh, refuse to be led, try to tear loose from the 
halter, step to and fro, paw, climb up into the manger, are 
anxious and easily frightened. Cattle bellow, snort, shake 
their heads, jump around, and into the manager. Dogs mani- 
fest their restlessness by an aimless running about, barking, 
howling and even biting. Pigs squeal, crawl under the litter, 
run about, climb over obstacles and jump up against walls. 
Similar symptoms are also observed in rabies, acute tubercular 
meningitis, malignant catarrhal fever of the ox and in anthrax. 


Symptoms of mental depression. trequently 
follow those of excitement. The animals droop the. head, 
rest it on the crib or feeding rack, eyes half closed, take no 
interest in their surroundings, do not recognize familiar per- 
sons, run against obstacles, etc. In feeding they grab the food 
with the incisor teeth, chew slowly and “‘languidly,” stop with- 
out a-motive when food is still in the mouth and between the 
lips. In drinking they plunge their mouth into the water and 
often “chew” it. It is hard to make them move, they step 
around clumsily, won't “get over” when commanded to do 
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so; they are hard to guide when 
driven, try to stay over on one side; 
if badly affected they cannot be used 
for service because they do not rec- 
ognize commands. According to the 
degree of mental depression we 
recognize : 

Dullness ; 

Somnolency, sleepiness, drowst- 
ness, from which the patient is easily 
roused. 

Sopor, profound sleep, rousing 
difficult, 

Coma, complete insensibility. 

rd dhl te a Ore oem pey CnC 
functions occurs in: 


1. All acute infectious diseases ; 
contagious pleuropneumonia,  influ- 
enza, Rinderpest, anthrax, horse, dis- 
temper, dog distemper, septicemia, repent RPG ict: ry » 
Rothlauf of swine, etc. hydrocephalus. 


Fig. 69, 


z, ‘Allvsevere febrile diseases, 

3. Chronic affections of the brain: blind staggers, turn- 
sick of sheep, second stage of acute cerebritis and cerebral! 
hyperemia. 

4. Poisoning with narcotics. 

5. Icterus, ttraemia. 


6. Chronic gastric and intestinal affections of the horse. 


Dizziness (vertigo) and syncope (fainting) are sud- 
denly occurring temporary disturbances of consciousness 


and loss of equilibrium. Animals suddenly become unsteady 
in gait or standing position, sway, reel, stagger and sometimes 
fall to the ground. The cause may consists of the presence 
of parasites in the brain, hemorrhages, tumors, abscesses, 
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passive cerebral hyperemia (compression of jugulars by har- 
ness), aortic insufficiency or stenosis, also the action of glaring 
light (“ocular vertigo’), irritations of the external auditory 
meatus, and of the nasal mucous membrane by parasites, finally 
also of poisoning with certain plants. 


Vertigo may appear as an independent, temporary, sub- 
jective sensorial disturbance, prompted by peripheral irritation : 
in horses by the rapid changing from light to dark, and vice 
versa; also by running alongside of high fences with the sun 
shining at a low angle (ocular vertigo), also by irritation of 
the externa! auditory meatus. 


II. Sensitiveness. 


Sensitiveness is tested by means of artificial irritation: 
Blowing, finger touch, touching by means of a brush, intro- 
duction of one finger into the ear, flipping the nose with the 
fingers, stepping on the upper part of the horse’s shoe, needle 
pricks. Animals of different kinds react differently; cattle 
react slowest, especially the bull, while horses appear to be 
more sensitive; the dog is most sensitive of all. Furthermore, 
there are large individual discrepancies according to sex, age, 
race, condition, and treatment (training), this rendering dif- 
ferentiation between low mentality and pathologic mind rather 
difficult. In testing general sensitiveness, one should consider 
that the skin regions over different bodily parts react differ- 
ently. The lip skin is more sensitive, also the skin around 
the eyes, ears, withers and perineum; moreover, there is also 
a possibility that the injured area has become inflammed. or 
irritated, which would render it hypersensitive. Increased 
sensitiveness (hyperalgesia, hyperesthesia) is characterized by 
temperamental backing-up, lowering of the ears, growling, 
biting, howling, pushing, kicking; e. g., energetic defensive 
measures. If these reactions cannot be produced by violent 
irritation (pinching of the skin; pulling the hair, deep needle 
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pricks, temperamental introduction of a finger into the ear, 
strong pressure on the metatarsus, and heavy stepping upon 
the hoof-crown), one speaks of a decrease of sensitiveness to 
pain (hypalgesia, hypesthesia). Complete desensitiveness of 
the skin is termed analgesia or anesthesia. Irritation from 
without might well produce reflex reaction from the spinal 
cord is for example, lifting of the hoof, an action which is 
not controlled by the brain, and where the irritation is not felt 
by the animal. Also the general behavior of the animal is 
to be observed when testing the sensibility, so as to be able to 
determine whether an action is prompted by conscious sensi- 
tiveness, or not. If a horse, upon whose hoof-crown one steps, 
not only lifts the foot but also looks at the experimenter, or 
if a dog is caused to whince by the test, we know these actions 
to be conscious reactions. 

Delayed conduction of sensitiveness (delayed perception) 
is characterized by the fact that the reaction will manifest 
itself comparatively late after the irritation. 

Hyperesthesia is mainly observed in aged, ticklish mares ; 
in ovarian diseases; in myelitis spinalis due to distemper in 
dogs; gid of sheep; and in the first stage of meningitis. 

Hyperesthesia is manifest in chronic afflictions of the 
brain; tumors; in the second stage of meningitis; in milk 
fever; in meningitis cerebrospinalis in the second stage, and, 
finally, in narcotic poisonings. 

Paresthesia, false perceptions, are such as originate with- 
out the effects of a periphereal irritation, wholly independent 
of their sensual receptors; for example, nervous cutaneous 
itching; the licking, gnawing, biting of normal skin parts 
observed in rabies; and gid of sheep. Cases of auto-mutilation 
also figure in this group. 


III. Motility. 


In morbid conditions affecting the cerebral hemispheres 
only we observe no serious disturbances in motility because the 
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mid brain and the cerebellum are the seat of co-ordinated 
movements. 


a. Spasms, or cramps, are involuntary muscular corn- 
tractions. Spasms of short duration, alternating with relaxa- 
tions, are called clonic spasms; if they are very slight, uni- 
form, rapid, and locally limited we call it trembling; 1f they 
affect large areas or extend over the whole body we call them 
convulsions. Clonic spasms are observed in partial and general 
epilepsy and in flammatory affections of the brain and spinal 
cord (common after dog distemper). Tonic or tetanic spasms 
are muscular contractions that continue for some time without 
relaxation. They are characteristic for tetanus (lock-jaw) 
and strychnine poisoning, causing the body to assume a stiff 
position, especially the head, neck, ears, back, and tail. The 
mouth is closed as a result of contraction of masseter muscles, 
nostrils distended “trumpet like.” Stiffness of the back without 
bending is called orthotonus, depression of spinal column and 
bending back of head toward withers, opisthotonus, spasms of 
the masseter muscles, trismus, spasms of the extensors of the 
limb, saw horse attitude, muscles of the eye, prolapsus of the 
membrana nicitans, cramps of facial muscles, risus sardonicus 
(canine laugh). Tonic spasms in connection with clonic 
spasms are also observed in cerebrospinal meningitis (cramp 
of the neck). 


All spasms have their origin in the cortex of the cerebrum, 
the pyramidal tracts, or in the anterior cornua of the spinal 
cord. Spasms originating in the cerebrum are attended with 
mental disturbances (epilepsy), not so in case of spinal 
Spasms. 


Reflex spasms are due to irritation of peripheral sensory 
nerve endings and are of spinal origin; they are observed 
when animal parasites occur in the intestines, during the period 
of shedding teeth, and in painful gastric and intestinal affec- 
tions. 


244 CLINICAL DIAGNOSTICS. 


b. Involuntary movements figure among the motor 
irritations, representing involuntary, coordinated, bodily move- 
ments of a certain duration and symmetry. They may be due 
to irritation of one of the cerebral hemispheres or to paralysis 
of the opposite one, also to affections of the midbrain or of the 
cerebellum. They always proceed from circumscribed lesions 
and are therefore known as “symptoms of loca! origin.” Some- 
times involuntary movements occur in the muscles of the body 
and extremities, or the usual voluntary movements assume an 
involuntary character. In such cases animals manifest a desire 
to “go ahead,” trot with head raised or lowered, run against 
obstacles; if they get into-a corner they are at a loss as to 
how to get out, frequently they fall down in such cases. Some- 
times, but more rarely, they walk backwards. If the cerebral 
disturbances are unilateral the symptoms tend to be the same. 
The animals walk in a circle (Reitbahnbewegungen, riding 
school movements): they le down and roll, turning on their 
long axis, or they fix their hind feet as a pivot, and walk 
around with their forefeet—move like the hands of a clock. 
Involuntary movements are most frequently observed in chronic 
and acute hydrocephalus, abscesses, hemorrhages, tumors and 
parasites in the brain. Turn sickness, [gid], of sheep is thus 
characterized. 


Im so-called? ridinm school and -clock Hanuseminee 
ment the coenurus is usually located on the surface of that half 
of the cerebral hemisphere facing the center of the circle; some- 
times on the optic thalmus of the opposite side. 

If affected sheep move forward with the head down and trotting 
motion of the forelimbs (trotters) the seat of the parasite is at 
the anterior end of the hemisphere or on one of the corpora striata. 

Staggering gait, reeling, dizziness (staggerers) indicate that the 
parasite is located in or on the cerebellum. 

When the coenurus is located at the base of the cerebellum it 
causes rolling movements of the animal. 

If the animals hold their heads up high or backwards and move 
forward rapidly, fall down (sailors), the coenurus is located in the 
posterior portion of the cerebrum. 


c. Disturbances of the muscular sense. The muscu- 
lar sense enables us to recognize the position of the limbs and 
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the extent of passive and active movements. As long as equi- 
librium is not affected, an animal suffering from disease of 
the cerebrum can be made to assume unphysiologic positions 
without being conscious of it, in fact they do this themselves, 
they interrupt movements before they are completed or go to. 
the opposite extreme and make more extensive movements 
than occur normally. 

In acute cerebritis and staggers horses sometimes assume 
peculiar positions of the legs, cross them, set them close to- 
gether or one before the other; one may be set unduly forward, 
the other unduly under the body. When such positions are 
produced passively the animals make no attempts to change 
them. In moving about they raise their legs unusually high, 
(groping, wading walk) or not high enough and thus stumble 
when they meet obstacles. 

Not only pathologically afflicted animals, but also aged, 
overworked, overtired, and exceedingly placid animals permit 
(in repeated tests) to have their positions changed abnormally, 
without showing any reaction. In order to trace this passive- 
ness to its actual cause, one has to pay special attention to the 
animal’s behavior as regards looks, position of the head and 
of the ears. 

d. Paralysis consists in partial or complete loss of 
power to bring about muscular contractions; this is not to be 
mistaken for lameness which is a disturbance of motion 
prompted by painful conditions. Paralysis is characterized by 
the absence of muscular contraction, and differs from ataxia 
in that the latter is caused by the absence of a proper coordina- 
tion of functionally associated muscles, manifesting itself in 
cases where muscular strength is not impaired through wide, 
uncertain, clumsy carriage and motility (disturbance of co- 
ordination). 

Muscular tone is a slight muscular tension supported by 
permanent excitation; its absence causes excessive relaxation 
(atonia). Increased muscular tone (muscular rigidity, hyper- 
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tonia) expresses itself in increased consistency, increased 
passive resistance, maximally extended position of the joints, 
stiff spastic gait (tetany, strychnine poisoning, meningitis). 
Complete inability to move is called complete paralysis; if there 
is simply diminished power to produce movements we 
call it incomplete paralysis (paresis). According to the origin 
of the paralysis we distinguish cerebral, spinal, and peripheral 
paralysis. Paralysis of one side of the body 1s called hemi- 
plegia, of both sides (both hind legs) paraplegia; paralysis of 
a single organ or part is known as monoplegia. Hemiplegia 
has its origin in the brain, paraplegia in the spinal cord, 
monoplegia in the motor centers of the brain or, and as a 
rule, in peripheral nerves. 


Insccerebral para ly s.6s” theNcranial (netwess are 


frequently also affected and psychic disturbances are present; 
we observe cerebral paralysis in 


1. Brain diseases: acute cerebritis, cerebro-spinal menin- 
gities, abscesses, hemorrhages (apoplexies), tumors, parasites. 

2. Infectious diseases: rabies, mal du coit (always), ex- 
ceptionally in horse distemper, and in contagious pleuro-pneu- 
monia of the horse. 

3. In intoxication diseases: parturient fever, mycotic 
intoxication, brine poisoning. 

Spinal paralyses are usually cases of paraplegia 
which affect all nerves beyond the point of injury or disease 
and are always attended with sensory paralysis. Psychic 
disturbances are wanting. They are caused by: 

i-epinal etracturess 

2. Diseases of the cord: inflammation, hemorrhages, 
tumors, parasites; 

3. Infectious diseases: dog distemper, rabies, rarely in 
contagious pleuro-pneumonia of the horse. 

Spinal ‘patralyses alsorattect the vere 
eta tive’ branoh» of) these tyvo ts)o ey sear 
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since the lumbar cord is the center for the production of the 
contractions that produce defecation and urination. Hence 
paralysis of the rectum and bladder with the inevitable results 
(impaction of rectum and distention of bladder with urine) 
occurs. See pp. 229 and 24/7. , 

Peripheral paralyses are for the most part of 
surgical interest. In internal medicine paralysis of the facial 
nerve, because it interrupts normal feeding, and paralysis 
of the recurrent nerve, because it disturbs respiration, are of 
interest. These two morbid conditions have been considered 
more. in detail elsewhere. 

One may resort to the electric current when testing mus- 
cular irritability. Since, however, this form of examination 
requires a special apparatus, and a certain amount of skill, it 
is of minor practical importance. 

Lumbar puncture is also of little practical diagnostic value 
in veterinary medicine, as yet. 


IV. Reflex Excitability. 


Reflex movement is a temporary action prompted by the 
stimulation of a centripetally conducting (sensory) nerve; it 
adopts an identical machine-like course in all animals. The 
manifestation of the reflex action requires the completion of 
the reflex arc, of the sensual fibre, of the reflex center, and 
of the motor nerve. The reflex action comprises. but one 
muscle, or group of muscles (simple reflex action), or the 
entire body, and is, in the latter case, an irregulated (reflex 
spasm) or a regulated (defensive and flight action) measure. 
Increase of reflex excitability is termed .hyperreflexia, decrease 
is named hypreflexia, and loss is called areflexia. Furthermore, 
one speaks of reflex functions as for example the. en 
of urine and feces. | 

The cutaneous reflexes dre first to vanish aon follow 
the simple, spinal reflexes... The automatic reflexes (respira- 
tory and cardiac) vanish last. . 
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A. Reflexes of the Brain. 


lL, Closing of the eyelids, slhessensoryenpies 
(trigeminus) of the cornea, conjunctiva and of the skin in 
the neighborhood of the eye conduct impulses to the medulla 
oblongata and from that point the facial nerve produces 
contraction of the orbicularis of the eyelids. 


2.0 Sen Sabie 1exs $9, tO SL Le temo fia fet ee eee 
pupil. Stimulation of the ootic nerve is transmitted reflexly, 
to the oculomotorius, which, through contraction of the 
sphincter pupillae, cause contraction of the pupil. 


niece e-a-s:e'd woive-fl € Xe Gitar el evan a ae 
tetanus and in strychnine poisoning. Contracted pupil is 
observed in morphine, eserine and pilocarpine poisoning. 

Dreic te a-Sie-dnet 6 iulecx. eke Gated let iy ee ee 
mental depression, excessive pain and in dyspnea of high 
degree. 

Dilated pupil (mydriasis) occurs in paralysis of 
the optic nerve (black cataract) and in paralysis of the oculo 


motor nerve (atropin poisoning, ergotin, chloroform, ether, 
solanin, and arsenic). 


B. Spinal Reflexes. 


1. Skin reflexes consist of muscular contractions fol- 
lowing irritation of sensory peripheral nerves, e.g., manipula- 
tion or percussion of the walls of the chest or the flank. 
Touching the anus causes contraction of the sphincter ani 
(anal reflex); touching the skin at the perineum results in 
drawing up of the tail and depression of the croup; pressure 
upon the cremaster causes raising of the testicles (cremaster 
reflex). 


2. Mucous membrane reflexes. Pressure upon the 
larynx or the upper rings of the trachea produces a cough 
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(laryngeal reflex). Pressure upon the nasal mucous mem- 
brane causes snorting. 


3. Tendon reflexes. Striking the flexor tendons of the 
carpus, the inferior patellar ligaments or the achilles tendon 
causes the animal to raise its legs. 


4. Normal defecation and urination. 

Spinal reflexes are diminished or absent in disturbances 
of the reflex arc, hence in peripheral paralysis and diseases 
of the spinal cord. Increased reflexes are observed in hyper- 
esthesia, strychnine poisoning and in diseases of the reflex 
inhibitory centers of the brain. 

Testing the reflex excitability is not always an easy task. 
It includes the testing of the sensitiveness, and of the visual 
sense (cutaneous reflexes, pupillary reflexes). 


V. Visual Sense. 


In testing the visual sense, one reports to the ophtha!mo- 
scopic methods of examination; inspection of bald spots, in- 
juries, wounds on the head, testing the visual capacity of both 
eyes, observation of possibly excessive ear play ; cautious, grop- 
ing, uncertain gait; examination of the pupil (width and re- 
action). 


VI. Sense of Hearing. 


Complete deafness is rarely observed in domestic animals. 
Generally, the sense of hearing in domestic animals is rather 
well developed so that they are able to hear a noise sooner and 
more clearly than do human beings. Deaf horses do not re- 
spond to loud calls, to the clanking of the chains in the neigh- 
boring stable section, to the forceful shutting of the cover of 
the fodder chest, etc. Deaf dogs bark remarkably little. 


Diseases of the Nervous System. 


Cerebral congestion. Hyperemia of short duration, fluctuating 
in character and entirely curable. Begins with stage of excitement; 
animals are restless, try to force themselves forward or sideways, 
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rear, kick, shake their heads, walk backwards, tear the halter strap, 
etc. After a few hours the stage of depression séts in; animals are 
stupefied, sad look of the eye, head down, disregard familiar com- 
mands. 


Acute cerebral anemia. Disturbance of consciousness, unsteady 
gait, staggering, leaning against objects for support, neighing, shak- 
ing of head, falling. 

Acute inflammation of the brain, acute hydrocephalus. Differs 
from congestion in-its more pronounced symptoms and its longer 
duration. In the second stage (that of depression) we observe ab- 
normal attitudes and movements, staggering, sometimes falling 
down and inability to get up again, sometimes attacks of raving 
madness. Temperature frequently increased, but fever may be 
absent. Feeding always more or less interrupted, especially the 
manner of feeding. 


Blind staggers. Morosis equorum. Hydrocephalus chronicus. 
This is a chronic apyretic incurable affection of the cerebrum which 
manifests itself by mental disturbances, and by impaired locomotion 
and sensibility. Pulse strong and full, number of heart beats never 
increased, but frequently diminished—a very constant symptom. 
Appetite usually good but animal eats slowly. Ability to work 
present to a limited degree. Examination for staggers. 


Overheating (Hyperthermia) and Sunstroke (Insolatio). Heat 
stroke is the term for the grave nervous consequences of tempera- 
ture accumulation during work and under high temperature, whereas 
the local overheating of the brain through radiating sunshine is called 
sun stroke. These two afflictions cannot be differentiated in animals. 
Exhaustion, dullness, unsteady gait; in the beginning, perspiration, 
abating and followed by increased bodily temperature. Death fre- 
quent, from cardiac paralysis. 


Chorea. St. Vitus’ Dance. Continuous, usually incoordinated. 
rarely apparently coordinated, involuntary, jerky movements of 
limbs or portions of the body. 

Epilepsy. ‘Falling sickness” is a chronic disease of the brain 
characterized by paroxysms occurring at intervals and attended by 
sudden loss of consciousness and disturbed sensibility. 

Dizziness, vertigo. This is a primary diséase, occurring ‘at 
intervals, characterized by interrupted equilibrium and due to cir- 
culatory disturbances in the brain. 

Cerebral hemorrhage. Apoplexy. Sudden dizziness, involun- 
tary movements, loss of consciousness, falling down, paralysis 
(hemiplegia and monoplegia). 

Eclampsia is an acute epilepsy, ending in recovery or in death. 

Turnsick is a disease of sheep caused by the presence of the 
larval form of Tenia coenurus in the brain. Ist stage, cerebral 
excitement; 2nd stage, latent stage; 3rd stage is that of turnsick, 
characterized by symptoms of local brain affections. 

Paralysis of the facial nerve. In case of peripheral paralysis 
the cheeks, lips and nasal muscles are paralyzed, usually unilater- 
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ally; if paralysis is bilateral we have dyspnea and difficulty in 
feeding. In case of central paralysis the upper eyelids droop, 
eyes cannot be closed and the auricular muscles are affected. 


Lumbar prurigo of sheep is a chronic, hereditary affection of 
the spinal cord characterized by hyperesthesia, weakness and 
paralysis of the hind parts and by progressive emaciation, invaria- 
bly leads to death, 


Polyneuritis gallinarum is a peculiar nervous ate On caused 
by the absence of vitamins in the feed. It begins with-ataxia; the 
gait appears overhurried, later on spastic; change of walking direc- 
tion causes slipping; the wings hang down, the toes are clenched; 
the animal is incapable of standing erect; continually stretched on the 
ground; death. 


iavie.c tives ase aees “with: ocd lsz ation. ain 
tive -C emt ral: oN-erv ows. Sys tems 


Tetanus is an acute intoxication caused by infection of a wound. 
It is characterized by permanent spastic convulsions of the body 
muscles, with the mind being normal. Toxins in the blood stream, 
produced by tetanus bacilli. in the surroundings of the wound, cause 
an increased reflex excitability of the entire nervous system, and 
also cause tetanic spasm of the body muscles. The animal holds 
itself stiff, rigid and awkward. The extensors preponderate every- 
where; -head and neck are slightly elevated; the spinal column is 
slightly curved (opisthotonus) or completely stretched (orthotonus) ; 
it shows an upward flexion but in rare instances (emprosthotonus), 
or the neck is laterally bent (pleurothotonus). The facial expression 
is stiff, the gaze is of a staring character, the eyes are withdrawn, 
the skin appears prolapsed, the nostrils are wide open, the ears are 
rigidly elevated. Spasm of the masticatory muscles causes lock-jaw, 
trismus; spasms of the limbs cause permanent stretching (saw buck 
position). As regards the croup muscles, we observe barrel-shaped 
position of the hind legs; spasm of the respiratory muscles causes 
difficulty in breathing; spasm of the abdominal muscles effects eleva- 
tion of the hind part. Usually no fever but frequent perspiration. 
The animals remain standing, and, should they happen to fall, are 
usually unabie to rise by themselves. Sensitivity remains. 


Rabies is a strictly infectious disease characterized by disturb- 
ance o1 the centraliaervous-system, ~1< Latitrval-staeec. =.Dogs 
are restless, moody, easily frightened, want to be out of doors, 
depraved appetite. 2::Raving stage. Aimless running about. 
tendency to bite, sometimes break their own teeth in the act, voice 
chanced) to barking howl: 3. .Paraly tic stage. Emaciation, 
lower jaw paralyzed, tongue extended, hind quarters paralyzed. 
Horses show restlessness as in colic, neigh in a peculiar shrill or 
yelling manner, try to gnaw or bite the point of infection, bite the 
manger and not infrequently fracture the lower jaw in the act 
Paralysis. and death follow within three days. Cattle bellow and 
run against. objects with their horns, frequently fracturing’ SOLE 
Sheep and pigs also manifest a desire to bite. 
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Infectious encephalomyelitis. Disease is frequently introduced 
with chills. Slight fever. Sensibility reduced, animals are drowsy, 
stumble and fall on slight provocation. Turning of eyes, jerking of 
muscles, later on paralysis. ‘Tonic spasms of the cervical muscles; 
head drawn to one side. 


Tuberculosis of the Brain, Irregular movements of the head or 
unusual position. Jerky movements and spasms. Frequent and 
continuous lateral decubitus. Inability to rise. Symptoms some- 
times acute. 


Intosxxication Diseases. 


Parturient paresis, milk fever, is an acute auto-intoxication 
closely following the act of parturition, and characterized by cere- 
bral paralysis. Begins with slight, temporary, cerebral excitement; 
after a few hours symptoms of depression and paralysis set in. 
Animals lie immovably in a characteristic attitude, see p. 43. Eyes 
closed, paralysis of muscles of head, tongue extended, rattling 
breathing, distention of abdomen, constipation, paresis of paunch. 
Lowering of external and internal bodily temperature. 


C. Specific Examinations. 


We resort to the specific examinations only when definite 
results cannot be obtained with the foregoing methods, espe- 
cially in cases of differential diagnosis between similar dis- 
eases. Pn salee cases -the4 Sip etitce bx aetna 
Lions “tare -ditrec ted. so ward Sod etewini aaa 
Gemiti Pestdise aS Gs, 7 an diet bree Clied 6 ieee eee 
OT ating sey aterrs ec alla =cut suche ise tie 


12. BODY MOVEMENTS. 


Body movement is a test of pulmonary, cardiac, and cere- 
bral functions. 

Many diseases are not observed until the animal is in 
harness or under the saddle; others become more conspicuous 
in their symptoms under these conditions. The rule is to 
examine animals while engaged in their accustomed occupa- 
tion (blind staggers, balkiness). Draft horses should be ex- 
amined when hitched to the wagon, riding horses under their 
rider. Unaccustomed work fatigues animals unduly and ex- 
cites them. Sometimes fatigue and excitement make certain 
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symptoms more conspicuous (roaring) ; in such cases we make 
an exception of the rule just given. In all cases we must 
Observe that the animal:is properly harnessed. 


I. Examination for Immobility. 
(Examination of So-called Dummies). 


Blind Staggers. 


Blind staggers may be defined as an incurable disease 
of the brain accompanied by cerebral depression. It may de- 
velop gradually or follow an attack of acute hydrocephalus. 
Accordingly, blind staggers is characterized by disturbances of 
consciousness. These symptoms. may be observed while the 
animal is at rest, but frequently they are not sufficiently pro- 
nounced so that a diagnosis can be based upon them. Sub- 
jecting a suspicious animal to exercise is a valuable aid in 
making a diagnosis, it furnishes a better opportunity for test- 
ing the psychic functions and the resulting increased blood 
pressure intensifies the existing symptoms. 

In examining for blind staggers the horses must be tested 
while performing accustomed duties, and care must be observed 
not to excite them; in no case must they be subjected to un- 
accustomed work. It is advisable to drive or ride the animal 
oneself; notice the facility with which the animal is guided, 
effect of whip and spurs, tendency to go over to one side, ease 
with which animal moves forward or backward. As soon as 
the animal beoim's to sweat it is taken to a, quiet 
place and rested, here we repeat a careful examination of 
He cerebral functions (the ammals physical con= 
dition) ; observe the expression ofthe eye, effect of sur- 
roundings, general attitude of the body, movements of the 
head, use of eyes and ears. To determine the degree of 
sensibility we resort to mechanical irritation: gently inserting 
a finger into the animal’s ear, flipping the finger against the 
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nose, stepping on the coronet, kicking against the cannon bone. 
Finally the animal’s motility is tested to determine whether it 
voluntarily assumes unnatural positions (setting a foot abnor- 
mally forward or back) whether it advances or backs readily, 
follows its leader or not, halts without a command when the 


Fig. 60. 


Examination of a horse for Blind Staggers. 


attendant leading it stops, etc. An important test is to at- 
tempt to cross the forelegs; horses with blind staggers can 
usually be made to assume this position and throw their weight 
on their feet when thus crossed. To make this test the oper- 
ator stands on one side of the animal, his legs spread so that 
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one is in front, and the other behind the front leg of the 
horse, then grasps the foot of the opposite side (at the meta- 
carpus and from behind), forces the horse back a little to re- 
lieve the foot in question, pulls it over and crosses it in front 
of its opposite. 

Quiet and gentle animals will sometimes remain standing 
in this position and even permit other insults, but from their 
general attitude it is plain that the reason for all this 1s not 
an abnormal mental state but rather extreme good natured- 
ness. Animals greatly fatigued may show symptoms of a de- 
pressed sensorium, but they are always of short duration. 


APs Sune res (symptom («can - never. déter = 
pige fa Gia en Osis: (we omust consider thre 
animal \sccondrti on as: a’ wholke. 


II. Examination for Heaves. 


Heaves may be defined as a chronic, incurable disease of 
the lungs or of the heart, characterized by difficult and la- 
borious respiration. 

This definition is forensic in its sense, and includes a 
number of chronic incurable diseases of the lungs and of the 
heart that are attended with difficult respiration. As a rule 
chronic bronchitis, alveolar emphysema of the lungs, chronic 
interstitial pneumonia or heart disease constitute the anatomi- 
cal lesion at the bottom of heaves. Although it is frequently 
possible to determine the exact nature of the anatomical le- 
sion, it is customary, in Germany at least, to apply the term 
“heaves” to all of these conditions, because “‘heaves” is con- 
sidered as one of those diseases the presence of which is a 
legal ground for the setting aside of a contract of sale and is 
referred to under this name in all laws concerning it. 

The® term“ ‘difficult-and ; laborious’ respiration.’ is. com- 
parative in its sense, and in applying it we must always con- 
sider the nature of the exercise leading to it as well as the 
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constitution and anatomical make-up of the animal. On the 
other hand, whether the pathological condition in any way 
affects the use of the animal for some particular purpose or 
not, does not come under consideration. To make a positive 
diagnosis of “heaves” it is necessary only to recognize‘ the 
existence of a difficulty of respiration which is due to a chronic 
and incurable disease of the lungs or of the heart. 

For this purpose a careful examination of the circula- 
tory apparatus and of the respiratory apparatus is indispens- 
able. It is also necessary to determine positive symptoms of 
the disorder under consideration in order to be fortified agamst 
the possible assertion that the disease is due to other causes 
than chronic and incurable affections of the lungs or of the 
heart. Furthermore, we must exclude, by careful examina- 
tion of all functional apparatus, any acute affections that may 
produce increased respiration. External painful conditions 
must also be taken into consideration. 

If it 1s impossible to differentiate between the effects of 
disturbances of this nature and existing symptoms of heaves, 
it would be well, in all cases where legal complications are pos- 
sible, to inform both buyer and seller of the existing condi- 
tions and of the necessity of withholding the expression of a 
final opinion until the animal has recovered from the existing 
acute disease. . If, at such a time, the previously observed 
symptoms of “heaves’’ are still present, the existence of the 
disease at the time of purchase must be conceded. 

The examination of a suspected “heavey” horse is con- 
ducted not only while the animal is at rest, but also during 
and after exercise. Animals are worked in an accustomed 
manner and made to exert themselves to a moderate degree, at 
the same time we note the character and frequency of respira- 
tion. The horse should be driven or ridden in a quiet trot; a 
draft horse made to pull a moderately heavy load. Count the 
respirations every 5 minutes and let the animal work until it 
sweats, but not longer than 15 minutes. Then put the animal 
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in a stable, count the respirations every 5 minutes and note 
when they return to the normal (the number counted before 
exercising ). 

in healthy horses: the number of. respirations 
runs as high as 50 or 70 per minute, sometimes even higher. | 
Respiration occurs without exertion, the animals may now and 
then give a voluntary snort and take a few deep inspirations. 
In the course of at most 15 to 18 minutes after cessation of 
the exercise, the number of respirations should be reduced to 
that observed at rest. 

“Heavey horses, on the other hand, show increased 
or difficult breathing, dyspnea (see p. 112). Inspiration and 
expiration may be so difficult that the number is not increased, 
but the character of the respiratory movements enables us to 
recognize the dyspnea. But as a rule the number of respira- 
tions, when animals are exercised as above described, runs up 
to 80 to 120 per minute and goes back to the normal very 
gradually. Not infrequently this requires 30 to 60 minutes. 
In chronic bronchitis a white foamy nasal discharge is ob- 
served. 

Prolonged trotting causes the internal temperature of 
horses to rise 0.6 to 2.5° C. It decreases considerably within 
three-quarters of an hour and gradually regains its former level 
after two hours. The temperature in broken-winded horses de- 
creases more slowly, and, in the first quarter of an hour, 
amounts to a mere eighth of the increase. After two hours, 
the temperature still remains 0.4° C above normal. 


III. Examination for Roaring. 


The.term roaring.” is-applied to a form of breath: 
ing attended with the production of an audible sound and due 
to a chronic, incurable disease of the larynx or trachea. 

Asa rule, roaring is caused by a paralysis of the 
left recurrent nerve and the resulting inactivity and degenera- 
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tion of the muscles which it supplies (Hemiplegia laryngis 
sinistra). 


In rare cases a paralysis of the right recurrent nerve or 
a bilateral paralysis may exist; sometimes thickening of the 
mucous membrane or the presence of tumors may be the cause. 
An exact diagnosis of the cause of such a stenosis can be defi- 
nitely determined only with the aid of the laryngoscove; but in 
99 per cent. of all cases a left-handed paralysis is the cause. 


Except in rare cases, laryngeal roaring is no- 
ticed only in forcible or increased respiration, and is then 
chafactenized “iby ae ala rss siva fo ou Ss piiea ome 
noise or tone _ (wheezing, whistling, blowing, hum- 
ming, roaring, snoring). The respiratory noise 1s caused by 
the fact that deep and rapid inspiration causes the air current 
to force the paralyzed arytenoid cartilage and vocal cord into 
the lumen of the larynx and thus obstructs its free passage. 
Decreasing the volume of the ingoing current of air by com- 
pressing the nostrils causes the noise to cease. Pressure on 
the paralyzed arytenoid cartilage increases the noise. Pres- 
sure on the right (unaffected) cartilage increases dyspnoea to 
such an extent that inspiration is almost impossible, it ceases 
entirely or continues with a sharp wheezing sound, because 
the lumen of the larynx is now obstructed by both arytenoid 
cartilages. 


In examining for roaring the horse must be placed 
under conditions that force it to make rapid and energetic respira- 
tory movements, it must be “worked hard,” pull heavy loads over 
soft ground, or gallop. Exercising or riding are especially adapted 
for this purpose because we can control the position of the head, and 
thus influence respiration. Whether or not the animal is accustomed 
to this sort of exercise has no effect on the general result. 

If the head and neck of the animal are well checked up and 
back, the points of insertion of the dorsal muscles are approximated 
and the action of the latter on the spinal column is reduced; now, 
in order to fix the spinal column the longissimus dorsi, the inspira- 
tory and the abdominal muscles must be contracted with unusual 
force; this can be done only at the moment of inspiration. In ex- 
piration these muscles are relaxed and the animal loses, more or 
less, the centrol over its spinal column. It therefore makes an 
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effort to reduce the expiratory period by rapidly and energetically 
following with the inspiratory movement. If only one arytenoid 
cartilage projects over the lumen of the larynx the inspiratory 
current forces it in, produces a stenosis and causes the respiratory 
sound. By turning the head toward the right the in-streaming 
current of air is directed on the left arytenoid cartilage, and if the 
paralysis is only an incomplete one the characteristic sound is pro- 
duced just the same. 


Avis kta, of; treat mem! can “never” pro- 
dice Oat ite rn -a-~iveabth y- horse: 

In order to make a positive diagnosis of “roaring” 
it is necessary to eliminate the possible presence of acute 
morbid conditions of the upper air passages as well as stenoses 
of the nasal cavities since these conditions will also produce 
audible breathing. Contractions or other deformities of the 
nasal cavities can frequently be recognized upon superficial 
examination, or by the wheezing noise they produce. If the 
trouble is unilateral, the peculiar noise will cease upon closing 
the affected side, or become more pronounced upon obstruc- 
tion of the healthy nostril. 

If existing lameness or the presence of acute affections 
of the respiratory apparatus or other organs make this method 
of examination impossible, the laryngoscope may do valuable 
service. 


IV. Examination for Balkiness. 


Balkiness is refractoriness manifested in common and ac- 
customed work. Hence a horse must be tested while at accus- 
tomed work, and we must proceed with utmost caution and 
quiet and avoid everything that might excite the animal. The 
EXAMI ning veterinarian must. -be- present 
dpiing sally manipulations: and. see. to .it. that 
rough or improper treatment is avoided. 

We first examine those parts of the body that bear the 
weight and pressure of the harness and see that no morbid or 
painful conditions exist; the animal is then properly harnessed. 
In case the harness does not fit, it should be made so by 
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shortening or lengthening parts that may require it, or by us- 
ing a new set of harness. Then the animal is tested in the 
capacity for which it is intended, single or double, as coach 
or draft horse, or under the rider, as the case may be. Active 
or passive refractoriness to reasonable demands is regarded as 
balkiness. 

Young animals, such as are not yet sufficiently accus- 
tomed to work, also evince a certain degree of refractoriness, 
but, as a rule, if properly handled they will soon yield and 
obey willingly, especially if they are hitched with older and 
quiet horses. 


13. DIAGNOSTIC INOCULATIONS AND 
SEROLOGICAL EXAMINATIONS. 


Diagnostic inoculations consist in the introduction of cer- 
tain substances into the bodies of animals for the purpose of 
determining either the character of the substance or the con- 
dition of the animal’s health. We base our judgment on the 
character of the result. For the clinician diagnostic inocula- 
tions serve merely to recognize a few infectious diseases; cer- 
tain of these diseases have so rapid a course that the clinical 
symptoms cannot be relied upon to determine either their kind 
or character with any degree of certainty. Others which 
terminate much less rapidly do not show sufficient symptoms 
for a definite. diapnosis, I= Thées¥casés iors 
pave a CODreCLIV Den to min em ein. Omiw dod Oey aie 
serve, to recognize the disease or to ob- 
Pai ted Te e.aar vee eato tO eal er 

Such examinations are undertaken only in consideration 
of certain and well-known infectious diseases which are sug- 
gested by the existing findings. The specificity of these dis- 
eases should be especially recognized and established bacterio- 
logical methods and test animals should be utilized. 

Diagnostic inoculations are always made with respect to 
certain well known infectious diseases which our examination 
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leads us to suspect. In performing the inoculation, therefore, 
we must consider the peculiarities of these diseases, we choose 
certain tissues, fluids or other substances for our inoculating 
material, we follow a certain method of inoculation and make 
use of particular animals. 
For inoculation we use 
i Materraicort know nh ieeop ositren’ (th- 
berculin, mallein) in order to determine the condi- 
tion of the animals from the resulting reaction. 
2. Tissue and other material from diseased ani- 
mals Cir test Of “Ese perl mental’ “am t- 
mals in order to determine the pathogenic char- 
acter of the inoculated material. 


Diagnostic inoculations are of particular value in_ the 
infectious diseases which follow. 

The serological examination, on the other hand, depends 
on the scientifically proved fact that substances appear in the 
blood of the individual infectious diseases, which are specific 
for the respective etiological factor; its demonstration, there- 
fore, is diagnostic for the infectious disease. 


The diagnostic methods with the aid of animal tests and _ sero- 
logical tests for the various infectious diseases have been greatly de- 
veloped and improved in recent times. It would be impossible to 
describe these methods even in an abstract form within the scope of 
this work on clinical diagnosis. Their detailed consideration is avail- 
able in the special publication on infectious diseases. In the follow- 
ing chapters, therefore, the discussion will be limited to the allergic 
test for tuberculosis and glanders. 


I. Tuberculosis. 


Tuberculosis can be recognized in only a small per cent. 
of affected animals by the use of ordinary clinical methods. 

On the one hand only a few symptoms can be determined, 
on the other hand these symptoms are not characteristic be- 
cause they also occur in other diseases. 

The utilization of clinical diagnosis may be markedly im- 
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proved by especially thorough and extensive observations as 
well as through practice and experience. The examination 
should be undertaken in a quiet room (see also page 153). 

The discovery of the tubercle bacillus as the cause of tu- 
berculosis is hardly of any value in the clinical diagnosis of 
the disease in animals. Morbid products from an affected or- 
gan (lung of cow) for microscopical examination, are difficult 
to obtain; the quantity is small and besides is swallowed by 
the animal as soon as it reaches the pharynx. But, an oppor- 
tunity to examine pathological nasal secretions, ejections, 
vaginal discharges or pathologically altered milk must never 
be neglected. 

From the milk, the sediment obtained by centrifugaliza- 
is used for the examination; from the lungs, the material is 
obtained directly from the trachea with the aid of a mucous cup 
(seeepaver ios): 

Under these circumstances the experimental 
de Lemma tion sot. tlds, “diss cid sic ais. lm Onca Laas 
portance. For this purpose we resort to the tuberculin 
test and to the inoculation of “small expéerimenta® 
animals. ad 

The Tuberculin Test. 


The tuberculous animal produces for its protection a specific anti- 
body (immune body), which, upon the administration of tuberculin, 
induces a hypersensitiveness, a type of anaphylaxis in the respective 
individual which manifests itself in the form of a local inflammatory 
reaction. Such reactions are not observed in animals free from tuber- 


culosis, but they are also absent in severely infected animals as they 
have lost their hypersensitiveness. 


The tuberculin is free from bacilli and can never produce 
tuberculosis. It does not induce a lasting harmful influence in 
either healthy or diseased animals. 


1. The Subcutaneous or Intravenous Tuberculin Test; 
Thermic Tuberculin Reaction. 


Technic. The tuberculin is injected subcutaneously, preferably 
in the neck, in prescribed doses for the different species of animal. 
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The syringe should be disinfected with 2% phenol before and after 
each injection. At the point of injection, the hair is brushed smooth; 
disinfection of the skin is not necessary. It is best to undertake the 
test in the evening between 9 and 10 o’clock after a preinjection 
temperature has been taken at noon and a second shortly before 
injection in order to determine the average temperature. Beginning 
8 to 9 hours after the injection (therefore at 6 a. m.), the temperature 
should be taken every two and, at the longest, at three hour inter- 
vals, this to be continued until the 18th and, if necessary, until the 
22nd hour following the injection. 

For the purpose of avoiding the time-robbing, repeated tem- 
perature taking after injection, special apparatuses have been devised 
for the permanent insertion of the thermometer in the rectum; the 
thermometer constructed by Frank and improved by Malkmus is the 
only suitable and recommendable instrument, which is stitched to 
the upper border of the anus (can be utilized only on cattle). 

During the temperature taking, it is advisable to look out for 
other clinical manifestations, dullness, diminished appetite and milk 
supply, pulse and frequency of respiration. ; 


Interpretation, — The tuberculin efvects a rise in tem- 
perature (reaction) in tuberculous animals, mostly 8 to 15 
hours. after the injection, persisting from 5 to 11 hours. 
Following the intravenous administration, the reaction is has- 
tened mostly in 3 to 5 hours. In healthy animals, however, it 
is without any result. The interpretation is made according 
to the following fundamentals : 


a. Cattle with pre-injection temperatures not exceeding 
39.5° C. [103.1° F.] and post-injection temperatures exceed- 
ing 39.5° C. [103.1° F.], providing the difference between the 
highest pre-injection temperature and the highest post-injection 
temperature is at least 1° C.°| 18° F:] are regarded as tuber- 
culous. 


b. In calves under 6 months of age a rise of temperature 
exceeding 40° C. [104° F.] after injection of the tuberculin, 
provided the difference between the highest pre- and_ post- 
Mijection temperatures istat least. LC... 1:8%..F.], : indicates 
the existence of tuberculosis. 

The International Veterinary Congress of Budapest has 
accepted the following interpretation of the results of a tuber- 
culin test: 
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1. <A post-injection temperature exceeding 40° C. [104° 
F.], provided the temperature at the time of injection did not 
exceed 39.5° C. [103.1° F.], is to be regarded as a positive 
reaction. 

In post-injection temperatures of cattle between 39.5° C. 
[103.183] and: 40%. 1 104° Eel the results rare sia, pe es 
garded as doubtful and to be considered upon their own merits. 

If the pre-injection temperatures of cattle exceed 39.5° C. 
[103.1° F.], or if those of calves less than six months of age 
exceed 40° C. [104° F.], the tuberculin test should be made 
at a later date. 

In sheep, goats and hogs, the temperature must rise over 
40.5° C.; in dogs, the rise should be over 1° C. 

The subcutaneous tuberculin test is not suitable for poul- 
try. 

It is noteworthy that in monkeys and guinea pigs the tu- 
berculin injection may cause a threatening flare up of tubercu- 
losis. This also applies to tuberculous horses if they are simul- 
taneously infected with infectious anemia. 

In horses, the reaction is considered positive when the 
temperature exceeds 39.5° C., and when the initial after tem- 
perature shows at least a 1° C. rise and the latter is below 
30> Ga (abedecka 

On repeated tuberculin tests, the animal may develop a 
tolerance for tuberculin which may persist for at least four 
weeks ; therefore, caution is advised on retesting when injec- 
tion of a double dose is advisable. 

Reliability. The tuberculin test cannot be regarded 
as absolutely infallible. About 95% of the tuberculous ani- 
mals give a positive reaction. Animals in advanced stage ot 
the disease frequently do not react. As a rule, however, a 
physical examination of such animals reveals symptoms which, 
when considered alone, would at least awaken suspicion as to 
the existence of the disease. Only a small per cent. of the 
reacting animals is found to be free from tuberculosis. 
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Newetinevess:, tubiercudinvhis<the: best, diag- 
POStMCHIN GIN Our possession. 

There is, however, no criterion for the establishment of 
the degree of the extension. Horses which are infected with 
infectious anemia may sometimes react to the subcutaneous 
tuberculin injection with a marked rise in temperature. 


2. The Ophthalmic Tuberculin Test. 


This test consists in applying 0.5 cc of a 50% solution of 
old tuberculin, ophthalmo-tuberculin or bovo-tuberculol D. so- 


me. 61, Fig. 62. 


Ophthalmic tuberculin test (Conjunctival sac) 
(cow) (horse) 


lution I, into the conjunctival sac, with the aid of a dropper or 
with a soft brush. For this purpose, the head of the animal 
is held, the lower eyelid is drawn out with the left hand; 
thereby, a pocket is formed in which the desired quantity is 
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instilled with the brush or dropped in with a graduated syringe. 
In cattle, it is advisable to make the instillation in the evening. 
The tested animal should be considered tuberculous when, 
after several hours (up to 24), a pronounced muco-purulent 
conjunctivitis develops (see Fig. 61). In rare cases, a reac- 
tion may also appear in the eye into which no instillation has 
been made. The procedure is very simple and may be under- 
taken on unsecured cattle and horses. The results obtained 
are still varied; failures occur in cattle up to 10%; the posi- 
tive reactions are more dependable than the negative ones. 


Fig. 63. 


Ophthalmic tuberculin test, conjunctival sae (horse) 


Tuberculous horses react to the test promptly, at the 
earliest in 2 to 5 hours (see Figs. 62 and 63). 

Tolerance for tuberculin does not develop upon the eye 
test; on the contrary, the animals become sensitized to the sec- 
ond test. The ophthalmic test is not influenced by a previous 
subcutaneous test; at times it may even be more marked. The 
eye test is convenient, simple, may be carried out even on 
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febrile animals and does not affect the general condition. The 
conjunctival test (intrapalpebral test) consists in injecting the 
tuberculin into the eyelid, which results in an edematous swell- 
ing of the lid in tuberculous animals (8 to 14) hours after 
injection [see Fig. 64]); this test is less frequently applied. 


Fig. 64. Intrapalpebral tuberculin test (Horse). 


than the above test. The application of the tuberculin into the 
lacrimal duct (through the nose) has proved very useful (Neu- 
mann-Kleinpaul ). 


The Intradermic Method. 


On a smooth healthy portion of the side of the neck, locate two 
points separated by a distance of five centimeters. These points 
should be marked by identification by clipping the hair. Place the 
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thumb and index finger of the left hand on these points, draw the 
skin into a fold and ascertain the thickness of the fold by means of a 
suitable instrument. Clean the skin between the two points with 
alcohol, raise the same into a longitudinal fold and then inject into 
the cutis O. 1 cm. of a mixture of equal parts of tuberculin and 
normal physiological salt solution. Use a graduated syringe and a 
fine needle. 


If the swelling of the skin increases 0.3 cm. or more in the 
course of twenty-four hours, the animal is to be regarded as tuber- 
culous. Slight swellings or premature swellings are of doubtful sig- 
nificance. 


The cutaneous tuberculin test is not as reliable as either of the 
foregoing. 


In birds, the application of the intradermic test into the 
wattles has proved very useful in practice. The prescribed 
dose is injected with a fine needle into the wattle. In tuber- 
culous birds, an edematous swelling appears in from 24 to 48 


hours. 


The inunction of concentrated tuberculin upon a shaved, 
crosswise-scarified skin has proved satisfactory; in these in- 
stances a slightly painful, warm edematous infiltration appears 
on the scarification in from 24 to 48 hours. For comparison, 
it is advisable to apply above this place a second scarified field 
which is not covered with tuberculin; in this field, the scarified 
lines show a hardly noticeable, not painful infiltration after the 
designated time (see Fig. 65). 

The local tests are especially indicated in cases where the 
animals disclose an elevated temperature, or in case of fluctua- 
tions or if such are suspected. It is advisable to employ sev- 
eral of the tests; the local tests may be applied simultaneously ; 
subsequently, the subcutaneous test may be administered. 


II. Paratuberculous Enteritis (Johne’s Disease). 


This disease, which quite frequently occurs in cattle, in 
the form of an intestinal affection, and which is carried by an 
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acid-fast bacillus which mor- 
phologically- closely resembles 
the tubercle bacillus, is often 
diagnosed clinically only with 
difficulty. For diagnostic pur- 
poses, avian tuberculin is being 
used in the above-mentioned 
tests. Diseased animals react 
in 24 hours with fever (40 to 
41° C.), ruffled hair, and dimin- 
ished appetite and milk yield. 
In advanced cases of the dis- 
ease, the reaction 1s sometimes 
Wucertaim..-. “(lu the. United 
States, the tests for this dis- 
ease are frequently carried out 
with Johnin, a_ specific sub- 
stance obtained from cultures 
of the paratuberculosis organ- 
isms. The dependability of this 


Z f Fig. 65. Tuberculin skin test 
test is not, as yet established.— (cutaneous test [horse]) 


(Editor’s note. ) 


III. Glanders. 


In view of the great infectiousness and incurability of 
glanders, the object of the veterinarian is to determine the 
presence or absence of this disease at the earliest possible date. 
However, horses affected with glanders show no symptoms or 
at least no characteristic symptoms in the early stages of the 
disease; for this reason horses that have been ex- 
DOsed, tO. an rirtection “with glanders: are 
wmebyected to a mallein test, with the object. of 
thus enabling us to recognize the disease. If the animals show 
symptoms of the disease we endeavor to obtain some of the 
pathological products or secretions and with them inoculate ex- 
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perimental animals which are known from experience to be 
susceptible to the disease and develop it in a characteristic 
form. 

Mallein inoculation. Mallein is the toxin of the bacilli 
of glanders and is obtained from their cultures in a manner 
analogous to that employed for obtaining tuberculin. 


The mallein test is dependent on the same biological prin- 
ciples as the tuberculin test and resembles it in its technical 
application. 


1. The Subcutaneous Mallein Test; Thermal Test. 


For veterinary police reasons, this test is excluded in 
Prussia inasmuch as it interferes with the results of the 
officially prescribed serological tests. In 4 to 8 hours after 
injection, a rapidly rising temperature is observed (high- 
est in 16 to 30 heurs). Associated with the temperature 
rise are a painful swelling of the skin and lymph vessel at 
the place of injection, dullness, diminished appetite, in- 
creased respiration and muscular trembling. The reaction 
is considered positive when there is a rise in temperature 
of over 2° C. and exceeds 40.2° C., or when, with an in- 
crease of loo toy SeCw (areleast 10) 595-59, 0 ee eniseiice 
disturbances in the general condition are present. Failures 
occur in about 13%. 


2. The Conjunctival Mallein Test. 


This is a simple and dependable method, which is fol- 
lowed by quick results and which may be applied simul- 
taneously with the serological tests. 


Technic. Several drops of a liquid mallein or a 3% solution of 
malleinum siccum, Foth, in physiological salt solution is instilled 
with a syringe or hair brush into the conjunctival sac of one eye. 
Inasmuch as the reaction appears distinctly in glandered horses at 
the earliest in 6 hours and reaches its height after 8 to 12 hours, it is 
advisable to undertake the instillation late in the evening and make 
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the observations early in the morning on the following day and, in 
the absence of a reaction, the reading is repeated again in the 
evening. | ; 

Febrile diseases and conjunctivitis do not influence the 
results of the test, whereas the existence of a purulent or 
even marked mucous conjunctivitis in both eyes eliminates 
the eye test. 


Interpretation. The eye test is positive and the presence 
of glanders is to be assumed if, in 6 to 24 hours after the 
instillation, a yellowish and greenish purulent discharge is ob- 
served from the eye and, at the same time, an increased red- 
dening and swelling of the mucous membrane develop. The 
result is reliable, if, upon a second test in three weeks, the re- 
sults are similar. The reaction is doubtful if only a serous or 
mucous catarrh with isolated small purulent flakes appears be- 
sides reddening and swelling of the conjunctiva. The test may 
be repeated in from 16 to 18 hours on the same eye or imme- 
diately upon the other eye. 


The ophthalmic test is negative when no changes are pres- 
ent or when only gray or whitish gray, tenacious mucous 
clumps appear. 


Repeated examinations enable more accurately to deter- 
mine the quantity and consistency of the resulting discharge. 


Temperature reaction. Following the ma!lein-ophthalmic 
test, the temperature in glandered horses rises mostly over 
38.5° C. and, therefore, this may be used in support of the 
test in suspiciously reacting horses and in horses suspected of 
glanders. In such cases, it is advisable to establish the aver- 
age preinjection and the two hourly interval temperatures fol- 
lowing the instillation up to the 24th hour. 


A positive reaction with a rise in temperature justifies the 
diagnosis of glanders; in doubtful reactions with a rise in 
temperature the horse is to be considered as suspicious. Fail- 
ures occur in 6 to 8%, | 
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3. The Intrapalpebral Test. 


The fluid mallein is injected into the subcutis of the lower 
eyelid. 

Technic. After the application of a twitch, the left hand is 
placed on the right eye in such a manner that the under and index 
fingers cover the upper eyelid, whereas the 4th and 5th fingers sup- 
port themselves on the orbital arch and the thumb lays on the lower 
eyelid, which it stretches and is slightly drawn from the eyeball. 
Then with the right hand, with support on the horse, 1/10 to 1/5 of 
liquid mallein is injected subcutaneously or slightly deeper into the 
lower eyelid, 1 to 2cm from the medial corner of the eye. The 
most suitable syringe is of a lcc capacity supplied with a short, 
sharp, fine needle. 


Interpretation according to Froehner. In healthy horses 
following the injection of mallein, usually a circumscribed 
swelling appears on the lower eyelid, which, at times, may be- 
come diffused and disappears in from 8 to 18 hours. At the 
same time, a slight, serous or sero-mucoid discharge appears 
from the conjunctival sac, which, however, is never purulent. 
After 24 hours, all of these signs usually subside. 

In glandered horses, the swelling of the eyelid develops 
rapidly and markedly, and, after an average of 5 hours, some- 
times as early as 2 hours, a muco-purulent and later a puru- 
lent discharge develops, which rapidly becomes profuse and 
persists for 2 to 4 days. At the same time, the swelling of 
the eyelids and of the surrounding parts increases. The sub- 
maxillary lymph gland becomes swollen. The positive intra- 
palpebral test frequently leaves traces for more than 8 days. 

The reading of the intrapalpebral test should be made in 
24 to 36 hours. The purulent discharge and the pronounced 
swelling are conclusive. 

The intrapalpebral test may be applied simultaneously with 
the conjunctival test but interferes with the subsequent sero- 
logical tests. 


4. The Mallein Skin Test. 


Undiluted mallein is applied to the dehaired, scarified skin. 
In about 6 hours an edematous swelling appears with the 
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formation of vesicles, pustules, serous oozings, crusts and 
swelling of the lymph cords. It is less reliable than the eye 
tests. 


14. THE LYMPHATIC GLANDS. 


The intermaxillary lymphatic glands of horses are always 
subjected to an examination in diseases of the respiratory 
apparatus. Otherwise they are subjected to special ex- 
aminations only when infectious diseases, glanders 
and tuberculosis, constitutional blood diseases (leu- 
cemia) or the presence of malignant tumors (carci- 
noma and sarcoma) are suspected. Examination con- 
sists in palpation (conducted according to the rules given on 
p. 26). The correct interpretation of these changes was dis- 
cussed under “‘intermaxillary lymphatic glands.” 


When an examination is called for, the following lymphatic 
glands must be considered: 


tf) fugerma x plhbary lymphatic 2 la nedes), ly m- 
poe lan dala sab maxillaris:, +: Inthe: ox: these are of 
the size of half a walnut and are situated on the median side of the 
submaxilla, near its border and in the region of the point of insertion 
of the music, sterno-maxillaris. 


ZZ syn peatie ands (ots the. parotad region, 
lympnecgliandtiia parotideac: These are between and 
below the lobules of the parotid gland. In the ox they have the 
shape of a flattened tongue and a length approaching 6cm.; this 
gland projects from beneath the border of the parotid gland, below 
the maxillary articulation. 

Sel we eu per ror. cerry ie al. vo lanwds,- Ly mpho- 
elandiilda cetvicales “s1 pret Pores, and fe tf o- 
pharyngeales are situated, as the name implies, on the pos- 
terior wall of the pharynx. In the ox they consist of a closely united 
packet, about 5cm. long, under the lateral processes of the atlas, 
where they can be felt by placing the thumb on the lateral process of 
the atlas (both sides simultaneously) and thus pressing the finger 
tips behind the pharynx and then against the inferior face of the 
lateral processes of the atlas. 

4. Baum designates as L. cervicales nuchales the 5 to 10 einall 
lymph glands located in the groove of the shoulder and which by 
others have been described as prescapular lymph glands. 

5. The prescapular lymph gland lays covered by the brachio- 
cephalicus muscle, anterior and above the  scapulo-humeral 
articulation. ; 
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6. The popliteal lymph gland lays on the anterior border of 
the tensor fasciae latae in the. kneefold of the superficial abdominal 
muscle; in cattle it may be readily palpated, also visible, about 10 
cm. in length and 1 cm. thick. 

7. In cattle, frequently several (up to 4) lentil sized lymph 
follicles may be palpated in the upper flank region. 

8. Small lymph glands are located on the superior middle and 
lower sides of the cervical portion of the trachea; they are covered 
by muscles which, under normal condition, are not palpable. 

9. The inguinal lymph glands of male animals lay inferior to 
the femoral canal on the vessels of the thigh in the transverse field 
of the anterior border of the os pubis. 

10. The mammary lymph glands are especially well developed 
in the cow and are located under the most posterior tip of the udder 
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Fig. 66. 


Lymph glands of the ox accessible by external palpation. 


not extending beyond it. For palpation, it is advisable to lift the 
udder or it should be raised by an assistant in order to relieve the 
tension of the skin. 

11. The pelvis lymph glands (as well as those which follow) 
are palpated through the rectum. They lay on both sides of the 
pelvis covered by the large blood vessels. Frequently, a lymph gland 
of the size of a hazelnut lays in the angle of the bifurcation of the 
aorta at both pelvic arteries. 

12. The internal iliac lymph glands are round, about 5 cm. 
broad and 2 cm. thick, nodules which are located lateral in front of 
the pelvic entrance on the dorsal abdominal wall on the same level 
with the promontorium. 

13. The smaller pelvic lymph glands are located on the lateral 
borders of the pelvis and do not exceed the size of a pea. 


In a healthy condition, the only lymph glands which are 
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distinctly palpable in the horse are the submaxillary and in 
cattle also the prescapular, popliteal glands and the external 
iliac; in all others, an enlargement must be assumed if they 
are palpable. 

Puncture, harpooning or extirpation is sometimes carried _ 
out on the submaxillary lymph gland, in order to subject the 
diseased foci they contain to a thorough macroscopical, micro- 
scopical and bacteriological examination (glanders, tubercu- 
losis, actinomycosis, epizootic lymphangitis, leucemia and tu- 
mors). 

Healthy lymph vessels are not perceptible but in various 
diseases they may undergo considerable changes; acute and 
chronic inflammation develops in glanders, phlegmons, stran- 
gles, stomatitis and epizootic lymphangitis. The affected lymph 
vessels appear as more or less thickened, convoluted, dense, 
painful cords ; along their course, nodules, abscesses and ulcera- 
tions may develop. 


15. THE BLOOD. 


The examination of the blood is necessary in case of sus- 
picion of its abnormality as well as of the blood forming or- 
gans, further for the determination of infectious diseases or 
in chronic nutritive disturbances in the absence of a definite 
symptom complex. However, in the hands of the experienced, 
the examination of the blood may prove a guide in determin- 
ing the etiological factor and in the prognosis of many other 
diseases. 

The examination of the blood is carried out, bacteriologi- 
cally, serologically, chemo-physically and morphologically. 


Detailed bacteriological and serological examinations of the blood 
are contained in special textbooks. The present results obtained in 
veterinary medicine regarding the microchemical blood examinations 
are still requiring a broader foundation and proof; therefore, the dis- 
cussion will be limited to the most important chemo-physical and 
morphological methods. 

For ‘detailed information of blood examinations see D. Wirth. 
Fundamental of a Clinical Hematology of Domestic Animals, Vienna- 
Berlin 1931, published by Urban and Schwarzenberg. 
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Technic of obtaining blood. In most instances, several drops 
of blood are sufficient for the above-mentioned examinations. They 
should be obtained fresh and used immediately. In horses and 
cattle, with the aid of a fine needle or a sharp knife, a blood vessel 
is pierced following the cleaning of the respective part of the skin 
with ether (auricular vein, vein of the canthus or veins on the mucous 
membrane of upper lip). Larger quantities of blood are obtained 
from the jugular or milk vein. In small ruminants, hogs, carnivorous 
animals and small test animals the required quantity of blood is 
obtained from the vessels of the ear or by emasculating the tip of 
the tail; in fowl by incising the comb, the wattles or the wing vein. 
In order to obtain the plasma or serum, a larger cylindrical container 
should be used which is filled with the blood. To prevent coagula- 
tion, the drawn blood is shaken with sodium oxalate (0.2 gm. to 100 
cc. of blood) or sodium citrate; or sodium fluoride, 0.2 to 100, or 
Hirudin, 0.02 to 100 cc. of blood. A retarding of the coagulation is 
obtained by placing the glass cylinder containing the blood into cold 
water or in a refrigerator; after the coagulation of the blood, the 
serum is obtained by careful pipetting. 

The examination of the blood extends principally to: 

. The color of the blood. 
II. The coagulability. 
III. The specific gravity. 
IV. The hemoglobin contents. 
V. Examination of the serum. 
VI. Resistance and rapidity of sedimentation of the red blood 
cells. 
VII. The picture of a blood drop. 
VIII. Determination of blood groups. 
IX. The microscopical examination. 


I. The Color of Blood. 


As a result of its red corpuscle contents, the healthy blood 
is not transparent; with increasing solution of blood corpuscles 
the blood becomes more transparent (lack of color); for in- 
stance, in septic affections and hydremia. However, the color 
of the blood undergoes visible changes in various diseases. 
It becomes markedly light in anemia; cherry-red in CO, poi- 
soning; dark red in hemoglobinemia and severe dyspnea; pale 
red to brownish red in leucemia. 


II. The Coagulability. 


Inasmuch as the normal course of the coagulation of the 
blood is dependent on many various conditions (method of 
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drawing the blood, temperature, etc.), the data of the numer- 
ous authors also vary considerably. The recorded time below 
represents the average fluctuation of time limits. 

The normal blood of the horse in a glass and kept at room 
temperature coagulates in 15 to 30 minutes, of cattle in 8 to 
30 minutes, of hogs in 10 to 15 minutes, of sheep and dogs 
in 4 to 8 minutes. The blood coagulates with striking rapidity 
in hemoglobinemia, strangles, distemper, leucemia and anemia ; 
it does not coagulate in anthrax and in dyspneic conditions. 
The fibrin content of the blood is increased in infectious ane- 
mia and in contagious pleuro-pneumonia. 


III. The Specific Gravity. 


This is best determined by the method of Hammerschlag: 


A mixture of chloroform (specific weight 1.485) and benzol 
(0.88) is prepared in a cylindrical vessel, which corresponds to about 
the specific gravity of the normal blood (1055 to 1062); the blood 
flowing from the cut blood vessel is sucked up with a pipette and 
one drop is allowed to fall into the mixture. If the blood is of a 
higher specific gravity, the drop of blood sinks; in that case, more 
chloroform is added to the mixture. On the other hand, if the drop 
rises, more benzol is required. After each addition to the mixture, 
it must be thoroughly shaken. As soon as the drop of blood floats in 
the center, the areometer registers the correct specific gravity. For 
the purpose of time saving, several chloroform-benzol mixtures of 
various specific gravities are prepared so that the evaluation of the 
different mixtures can be made promptly. 


The normal specific gravity of the blood in stallions is 
1051 to 1061, in mares and geldings 1048 to 1055, in cattle 
1032 to 1043, in hogs 1030 to 1055, in sheep 1025 to 1046, 
in goats 1042, in dogs 1057. The specific gravity in animals 
increases by marked dehydration or insufficient drinking of 
liquids (profuse perspiration, diarrhea, disturbances in deglu- 
tition ) ; also, in severe affections of the kidneys. It decreases 
in advanced anemia and cachexia. 


IV. The Hemoglobin Content. 


For this determination, the hemoglobinometer of Gowers- 
Sahli, the colorimeter of Autenrieth-Koenigsberger, the pocket 
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spectroscope of Browning or the hemoglobinometer of Buerker 
is utilized. The hemoglobin content averages in the horse 53 
to 84 per cent, according to Koenig even 95 to 105 per cent, 
in cattle 65 per cent, in sheep 47 to 93 per cent, in dogs 55 
to 60 per cent. Accordingly, even under normal conditions 
the hemoglobin content varies considerably, depending on the 
type of work, on the thickening of the blood, as, for instance, 
in profuse perspiration and in diarrhea. In other words, it 1s 
influenced by the physiological fluctuation of the erythrocytes. 

On the other hand, considerable fluctuation may result, 
not so much as the result of the varying number of red blood 
corpuscles, but more so from the hemoglobin content in the 
individual red cells. 

This peculiarity of the red cells is expressed by the so- 
called color index. Seyderhelm established this relation in 
healthy horses to 8,000,000 red cells, 60 per cent hemoglobin 
(according to Sahli) as normal for the color index and desig- 
nates it 8:60 1. According to Schermers’ records in healthy 
horses the normal color index may fluctuate between 0.8 
and 1.2. 

To calculate the color index, it is necessary to bring the 
determined number of red cells along with the hemoglobin 
content in 8/10 relation. If, for instance, the number of red 
blood cells in a horse is 5.8 millions and the hemoglobin con- 
tents 50, the following calculation is obtained: 

Ue ao 
———— = 1.14 color index 
Rome e,0 

If the color index exceeds 1.2, it is designated as a hyper- 
chromasia; if, at the same time, there is a diminished number 
of red cells, a hyperchrome anemia exists (hyperchromemia). 
Such may be the case, for instance, in infectious anemia of 
the horse and in piroplasmosis. If the color index is below 
0.8, a hypochromasia exists; such is observed in most forms 
of anemias (hypochrome anemia). 
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V. Examination of the Serum. 


This considers 
a) the color 
b) albumin contents 
c) bilirubin 
d) urobilin 


a) The color of the serum in healthy animals varies con- 
siderably in the different species. The serum of the horse 
is straw yellow or honey yellow; that of cattle is somewhat 
darker, of a greenish hue; dog serum is yellowish red; that 
of the goat watery, slightly cloudy and opalescent. In 
hydremic conditions, the color of the serum becomes lighter. 
It is reddish in hemoglobinemia, brownish yellow in icterus 
and in hemolysis. 


b) The total amount of serum-albumin is determined 
further, as well as the proportional percentage of the relation 
of the albumin and globulin, which is carried out in the sim- 
plest way by the immersion refractometer of Pulfrich. Al- 
though, according to Luy, the result of this method in exactness 
is not quite as accurate as the analytical results, nevertheless 
they are quite useful. 


Physiologically, the albumin may show considerable fluctu- 
ations. The data show horses 5.53 to 7.59 per cent, cattle 
6.8 to 9 per cent, sheep 5.2 to-6.9 per ‘cent, hogs 7.0 to 9.2 
per cent, dogs 6.8 to 8.9 per cent. From the obtained albumin- 
globulin values, the albumin-globulin-quotient may be estab- 
lished. Pertaining to the horse serum, the following records 
are available: 


Author Albumin Globulin Quotient 
Mammarster—. 02.4 .. 2.67 4.56 0.59 
Dewimskiy oe ais te 2.80 4.79 0.58 
Wem WeSeO! Soi) ch 2.74 4.16 0.66 


NiastOs ac ihe ores 2.86 B22 0.89 
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The quotient determined by the Schermers school in the 
height of 1 and over is based according to Deseo and Luy on 
the calculation of Robertson for bovine serum and_ should 
therefore be discarded. 


In anemic conditions, the quotient usually drops as a result 
of an increase of the serium-globulin at the expense of the 
albumin. The increase in euglobulin, which results from the 
relative change of the albumin and which is an indication of a 
reduction process in red cells, may be very simply established 
by the sublimate test developed by Horgan, Bennett and Kenny. 

From freshly prepared distilled water, six different sublimate 
solutions are made: 1:20,000, 1:30,000, 1:40,000, 1:50,000, 1:80,000 and 
1:100,000. Of these solutions, 1 cc. is placed in each of 6 test tubes 
and to each of these tubes a drop of the clear serum to be tested is 
added. They are thoroughly shaken and in one hour examined to 
determine whether a precipitation or veil-like cloudiness develops in 
the sublimate solution. If the blood is of normal consistency, the 
precipitation or veil-like cloudiness is present only in solutions lower 
than 1:20,000. If, on the other hand, they develop in the higher 
dilutions, it is indicative that a reduction process of red cells is taking 
place. Until the present, this method has been used only on horses 


and camels, especially for the diagnosis of anemic conditions, par- 
ticularly for the determination of trypanosome diseases. 


c) Bergh’s method is best adopted for the determination 
of bilirubin. An increase in the content is present physiolog- 
ically in all animals in their first weeks of life, which later 
diminishes. Horse serum shows a 0.3 to 4 mg. per cent. In 
the serum of cattle, dogs, hogs, sheep and goats only subsiding 
traces are found. The bilirubin content is increased in icterus 
and in anemic conditions as a result of the breaking down of 
red corpuscles. 


d) Urobilin results from urobiligen in the breaking up 
and decomposition of the hemogloblin. The determination of 
urobilin is made from the urine. (For the technic, see special 
textbooks.) The urine of horses contains 0.8 to 1.6 mg. per 
1,000 cc., in cattle 1.21, in dogs 0.4 to 1.6. An increase is 
found in anemic conditions. 
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VI. Resistance and Rapidity of Settling of Red Blood Cells. 


Resistance: If the red blood corpuscles are placed in a 
solution corresponding to their osmotic relation, that is, into 
isotonic salt solution (as for instance, 0.9 per cent sodium 
chloride solution, tyrodel solution) they do not change morpho- - 
logically. In a stronger salt solution (hypertonic solution), 
they shrink as a result of dehydration; in a weaker salt solu- 
tion (for instance, under 0.9 NaCl), that is in a hypotonic 
solution, they swell considerably from absorbing water, giving 
up their hemoglobin and becoming hemolytic. 


By employing salt solutions of varying concentrations, it 1s 
possible to establish the minimal and maximal resistance and 
thereby the resistance zone. Based on the available experi- 
ments, it is possible, from the varying resistance zones, to 
draw diagnostic conclusions in our domestic animals. 


Rapidity of sedimentation: Outside of the blood circula- 
tion, the ability of the blood plasma of holding the red cor- 
puscles in suspension diminishes rapidly, so that, in prevent- 
ing coagulation, they sink more or less rapidly to the bottom 
of the collecting vessel. This phenomenon is an agglutination 
process and is designated as sedimentation. ‘The rapidity of 
the sedimentation is dependent on certain physical-electric laws, 
which will not be discussed here in detail. Under normal con- 
ditions, it greatly varies in the different species of domestic 
animals, 


Cesari’ was first to point out diagnostic indications of the vary- 
ing rapidity of sedimentation in horses. Later, Fahraus and Linzen- 
meyer carried out investigations in human medicine on the signifi- 
cance and technic of sedimentation reaction. 

In practice, the following simple macroscopic method, as em- 
ployed in the medical clinic at Hanover, is useful. With the point of 
a knife, sodium oxalate is placed into a graduated cylinder of 10 cc. 
capacity (see Fig. 67); it is then filled with blood up to its highest 
graduation. The cylinder is corked and then swayed to and fro (a 
simple shaking is not sufficient) until the salt is dissolved (which 
takes place in about one minute). Then the cylinder is placed im- 


1Cesari, Revue gen. de med. vet. Vol. 2, pp. 521 and 534, 1913. 
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mediately into a perpendicular position and in exactly half an 
hour the observation is made as to what graduation the red cor- 
puscles have sunk. The observation after half an hour is more de- 
pendable than when made in 15 minutes. In a healthy horse, the 
red blood corpuscles drop in the mentioned cylinder to the gradua- 
tion of 4.5; in anemic horses, in the same period of time, they drop 
to the 3.25 graduation or even lower. 


A retardation of the sedimentation is manifested in the 
thickening of the blood (profuse perspiration, diarrhea) in 
laminitis, glanders, morbus maculosus. An accelerated sedi- 
mentation occurs mostly in anemic condi- 
tions. The sedimentation test, therefore, is 
not diagnostically specific, but, nevertheless, 
has a certain value because, with its aid, it 
is possible to obtain important leads for the 
presence of blood changes. 


If the sedimentation test is not under- 
taken immediately after drawing of the 
blood, the results are then unreliable. Nev- 
ertheless, blood which has been drawn in the 
manner described and allowed to stand for 
24 hours may furnish valuable disclosure 
on the relation of the layer of blood cor- 
puscle (end sediment) to the layer of 
plasma. By employing the mentioned glass 
cylinder, after 24 hours’ standing, the blood 
corpuscle column in warm blooded horses 
shows a height of at least 4 cc., in cold 
blooded horses a minimum of 3.25 cc. and 
correspondingly the supernatant plasma 6 
to 6.75 cc. (see fig. 67). This represents 
a relationship of the plasma to the corpuscu- 
lar layer as 5:3.3 to 5:2.4 respectively. If 


dela C7 - . . : 
R—red cor- this height is not reached, there is a strong 
71e8. 
W—white suspicion of the presence of an anemic con- 
corpuscles. we 
P—blood dition (see fig. 68). 


pressure. 
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For the examination of large numbers in practice, the 


above-described cheap glass cylinder is very suitable. Finer 
measurements are possible with the blood volumometer after 


Bis 68. 
i: 2 


Blood column of 
healthy (1) and tuber- 
culous (2) horse. 


Schlegel, which is procurable from C. 
Kramer, Freiburg i. Breisgau, Fried-. 
richistr.o1 5. 

From the height of the blood col- 
umn, definite conclusions as to the num- 
ber of red cells cannot be drawn, be- 
cause the column is not only determined 
by the number of corpuscles but also 
by their volume; the smaller they are, 
the closer they are packed against each 
other and the column is proportionately 
smaller. Therefore, in the presence of 
certain symptoms suggestive of anemia, 
the counting of the red blood corpuscles 
should not be omitted, even though the 
blood column is of a normal height. 

In reading the blood columns, the 
leucocytic zone should also be given 
consideration, which lays on the surface 
of the red blood corpuscles. Under nor- 
mal conditions, this zone has exactly a 
height of Imm. in the described glass cyl- 
inder. A pronounced broadening of the 
leucocytic zone is observed in glanders, 
tuberculosis and leucemia (see fig. 68). 


VII. The Picture of a Blood Drop. 


With the aid of variously stained filter paper strips (Gut- 
tadiaphot after Meyer and Bierast), it is possible to disclose 
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in the blood certain deviations of the relation of the viscosity 
to the suspensibility. For this purpose, a drop of freshly 
drawn blood is placed with the aid of a glass rod upon each 
of the three colored paper strips specially prepared.” The 


drops should be as nearly as possible of uniform size. 


Fig. 69. Fig. 70. 
Direct View by reflected Direct View by reflected 
view. light. view. light. 


Blood drop pictures of horses. 
a. Healthy horse. b. Anemic horse. 


Then the paper, protected from flies, is placed in a hori- 
zontal position for drying and in 24 hours the individual drop 
pictures are examined in direct and indirect light.* Depending 
on the species of animals, the drops disclose varying colors 
and borders. In a certain number of diseases (infectious 
anemia, secondary anemia, tuberculosis and distomatosis), the 


“Procurable from Lowen drug store in Hildesheim. 
3Ror detailed description, Schulze, H., contribution to the utilization of 
the blood drop picture in the Hippiatrik, dissertation Hanover 1932. 
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drop pictures may show on all or only on certain of the strips 
certain changes which, because of the slight deviation, should 
be utilized only when corresponding drop pictures are pre- 
pared from a healthy animal of the same species. 


lee ral 
a b c 


Blood drop picture from sheep. 
a, healthy sheep—b, sheep infested with stomach and 
tapeworms—c, sheep affected with Borna’s disease. 


Slight deviation in the drop picture does not permit definite 
diagnostic conclusions. Nevertheless, this method is of good 
service for the purpose of prognosis and for the determination 
of therapeutic measures (see figs. 69 and 70, and fig. 71). 


VIII. Determination of Blood Groups. 


Exclusive investigations have more recently established 
that it is possible to determine different blood groups in the 
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same species of animals; for instance, in horses four groups 
(Schermer) ; in cattle 3 (Ottenberg, Friedemann, Feth); in 
sheep and hogs, three in each (Schermer-Kaiser ). 

The blood group determination is of very great importance 
for the science of heredity and not for the diagnosis of diseases 
of the blood. 

In human medicine great value is placed on the blood 
grouping in blood transfusions both in the donor and recipient 
in order to avoid complications (infarcts and collapse). 

In veterinary medicine the danger of such transfusion 
complications is very slight. (For details on the technic of 
blood group determinations, see special literature.) 


IX. The Microscopical Examination of the Blood. 


This is carried out for the purpose of determining the 
number, morphology, the staining qualities of the corpuscular 
elements of the blood-red blood corpuscles, white blood cor- 
puscles, and blood platelets. 


The methods employed for this purpose and which are applica- 
ble in practice will be briefly described below. (Full details espe- 
cially on the counting of blood cells is available in special literature.) 


The following procedures are employed: 
a) The examination of fresh preparations. 


For obtaining useful preparations, scrupulously clean slides and 
cover glasses are required (placing them in nitric acid, then in flow- 
ing water, storing them in ether). A fresh drop of blood oozing 
from the blood vessel is lifted off with the aid of a cover glass and 
the same is placed without pressure and without shifting upon a slide. 
Examine with medium magnification. Thereby one obtains a survey 
on the relation of red corpuscles, white cells, blood platelets, on the 
coin roll formation, changes in size and form. The blood platelets 
appear as gray, frequently adherent bodies which disclose active 
molecular movements. At the same time, the attention should be 
directed for the presence of blood parasites (microfilaria, trypan- 
osomes and spirochetes). 


b) The examination of stained dry preparations. 


For this purpose it is necessary to prepare a thin, uniform smear, 
preferably on a slide. A fresh drop of blood placed on a slide is finely 
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divided with the aid of another clean slide drawing in a slanting posi- 
tion, at first drawing it over the drop and then sliding it downward 
(drawn preparation). In some staining methods, it is required to fix 
the air-dried smears in absolute methylalcohol for 3 to 5 minutes or 
in methylalcohol plus acetone aa, for 2 to 5 minutes or in absolute 
alcohol plus ether aa, for 10 to 30 minutes or by careful heating. The 
May-Grunwald staining method does not require previous fixation. 
For most purposes the panoptic method of Pappenheim is entirely 
sufficient, which is a combination of the first two staining methods to 
be described. 

Giemsa-staining (solution of methylenazur, eosin, and methylene 
blue in glycerin and methylalcohol): Fixation of the air-dried smear 
in methylalcohol for one minute, covering with diluted Giemsa solu- 
tion (10 drops to 10 cc. of equ. dist.), duration of staining 20 minutes. 
Washing with distilled water (this should be allowed to remain on 
the smear for one minute). Drying between clean filter papers, or 
over the flame, mounting in Capada balsam. 

Staining according to Pappenheim: The air-dried, but not fixed, 
smear is placed for 3 to 5 minutes in the May-Grtnwald staining 
solution (acid eosin, methylene blue and methylalcohol). By the 
addition of equal quantities of distilled water to the stain, the smear 
is allowed to remain in the solution for one minute, is then removed 
without rinsing and placed for 15 minutes into a freshly prepared 
Giemsa solution (one part solution to 10 parts distilled water). Wash 
in distilled water, dry between filter paper, mount in neutral Canada 
balsam. 

Result of staining: Nuclei, reddish-violet; plasma of the lymphoid 
cells, pale blue, the monocytes, grayish-blue; the granulocytes, almost 
colorless, neutrophile granula, pink-red to brown-red; eosinophiles 
strong red, basophiles, bluish-violet; azur-granulations of lymphoid 
cells, sparkling red; red blood corpuscles, pink; polychromatic red 
cells, bluish; blood platelets, bluish with brownish-violet granules. 

(c) The staining for living cells is especially used in demon- 
strating the substantia granulo-filamentosa of the erythrocytes 
(reticulocytes). Brilliant cresyl-blue is given preference. 


1. The erythroctic blood picture. 

The normal red blood corpuscles (normocytes) are dis- 
closed in the fresh preparation as greenish-yellow, spherical- 
biconcave discs, without nuclei, sometimes lying flat against 
each other (money or coin roll form) ; even at slight dehydra- 
tion they shrink (mulberry, thorn-apple, morning-star forms). 
Their average diameter is in the horses 5.lp, in the ass 6p, 
mule 6.7, in cattle 5.54, in sheep 4.34, in the goat 4.0u, in 
HOSS). 5p, 4m dogs 7.6, in the cat 5.9%, im rabbit 6.0m. The 
red cells of the camel family (4x 7.354) and of birds are 
eliptical; those of the birds are 11 to 14m long, 6.5 to 8u wide 
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and contain an elongated nucleus which slightly extends over 
the side surface. 

Staining qualities: The plasma of the red cell is acidophile, 
oxyphil, that is it takes the acid components of the staining 
mixtures. The nucleus of the red corpuscle is basophile. On 
staining according to Pappenheim the body of the plasma 
appears pink-red, the nucleus bluish-black. In some species 
of animals the center of the red corpuscles appears of a lighter 
stain, so much so that ring forms may be evidence. The normal 
color tone is designated as orthochromia (normal color index). 


The Number of Blood Corpuscles. 


This is determined with the aid of the counting chamber. 
The accuracy greatly depends on the skill of acquiring the 
technic. In order to obtain reliable comparative values during 
extended daily counting of the blood corpuscles in an animal, 
it is strictly essential that the experimental animal should be 
kept and fed without any change during the period of observa- 
tion; further the counting should be made at the same time of 
the day, in the same counting chamber, and with the same 
pipette. 


Normal Averages of Red Blood Corpuscles 
Per Cubic Centimeter in Millions. 


It should be remembered that Thoroughbred horses pos- 
sess more red corpuscles than other warm-blooded horses, and 
the latter more than cold-blooded horses. The number of red 
corpuscles are highest in the stallion and lowest in the mare. 

Horses: Thoroughbreds 8.37 to 10.47; halfbreeds 7.36 to 
8.87; cold blooded 6.5 to 7.01; stallions 8 to 10; geldings 7.5 
to 8; mares 6.5 to 7.04; colts 8 to 10; ass 4.65 to 7; donkey 
7.48. mule .6.1; camel 6:4. to 12.6: — Cattle: bulls 65> to57% 
cows 5.5 to 6; steers 5 to 6; calves 6 to 8.5; sheep 8.6 to 11.8; 
goats I3 to 18; hoes Sto 8. Does 6:5 4to oy Cats Ooo 
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Rabbits 4.5 to 8. Guinea pigs 4.5 to 6. Poultry 3 to 4.5. 
Pigeons 3.5 to 4.5. : 
The Pathology of Erythrocytes. 

This may include: 
The size and form. 
The number. 
The staining qualities. 

4. The presence of nuclei and remnants of nuclei. 

1. If the sizes fluctuate within normal physiological 
limits, that is if there are differences only of a very slight 
degree, the condition is designated as isocytosis, whereas in 
anisocytosis pronounced differences in size are present. Strik- 
ingly large, red corpuscles are known as macrocytes or meg- 
alocytes and noticeably small red cells as microcytes. 

While the thorn-apple forms frequently observed in blood 
smears should always be considered as artifacts, other ab- 
normalities, such as sickle-pear, anvil, club, dumb-bell forms, 
are designated as pathological (poikilocytosis ). 

Such degenerative forms are found in pernicious anemia 
of man and also occur normally in small numbers in young 
goats and guinea pigs. is 


Got 


2. In giving this condition the required judgment, as al- 
ready mentioned, it 1s necessary to consider age, sex and breed 
in the respective species of animals. Furthermore, it is also 
known that in continuously stabled animals the number of red 
corpuscles slightly diminishes (Gotze), whereas in insufficient 
water intake, at hard work, after profuse perspiration and 
after the administration of cathartics in persistent diarrhea 
their number increases. If the decrease of the red corpuscles 
represents a diseased condition it is designated as erythropenia, 
oligocythemia (occuring in anemic conditions). If, however, 
there exists a non-physiological increase in the number of red 
corpuscles the condition is named as erythrocytosis, poly- 
cythemia, polyglobulin (plethora) occurring in heat stroke, 
tetanus, laminitis and gangrenous pneumonia. 
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3. In the presence of a diminished hemoglobin content 
the shade of the color of the red cells becomes paler (oligo- 
chromasia) which may be so pronounced that they appear only 
as shadow-like bodies (blood shadows). 

If after the use of staining solutions, individual red cells 
do not take a uniform pinkish-red stain, but appear as partly 
bluish-red to pale blue, the condition is designated as poly- 
chromasia or polychromatophilia. Such cells are considered 
as incompletely developed and as an indication of an increased 
activity of the bone marrow (acute anemia). If the centers 
of the red corpuscles fail to take the stain, and the staining is 
limited to a narrow border, they are called ring forms. 


4. Young, immature, developing forms of red corpuscles 
contain nuclei. The youngest form of these normoblasts (they 
are distinguished as microblasts and megaloblasts) contain a 
large round nucleus and a narrow plasma border; the older 
forms contain a small lobulated nucleus. With increasing 
maturity, the nucleus breaks up into individual particles 
(nucleus globes, pyknotic nuclei, karyolysis). The Howell- 
Jolly bodies and also Cabot’s rings and loops should be con- 
sidered as such. In employing the Pappenheim staining the 
nuclei of the youngest erythroblasts appear pale blue, the older 
forms as dark blue; the particles of the nuclei appear pale blue. 


In using the Pappenheim staining in some diseases (anemia 
and lead poisoning), varying numbers of the red corpuscles 
appear studded with blue granules (basophile granulation, 
punctuation, dotting, which in all probability is associated with 
a karyolysis). 

The reticulocytes (vital, granulated erythrocytes) which 
appear upon employing the live cell staining with the aid of 
brilliant cresyl blue, are present in large numbers in newly- 
born animals and also in rabbits, guinea pigs, cats and less 
frequently in large domestic animals. My employing the above 
staining method, the substantia granulo-filamentosa stained 
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dark blue is partly present in a fine, thread shape and partly 
in a thicker granula which serves as a basis for a special 
classification. 


Formation, Biological Function and Destruction 
of Red Blood Corpuscles. 


Inasmuch as the viability of the red cells is relatively 
short (according to Gravitz and Schlecht 20 to 30 days, accord- 
ing to Schulten only 14 days), the bone marrow as the post 
embryonal place of development must constantly take care 
of their replacement. Here from the nucleated macroblasts 
develop the normoblasts, and from these the unnucleated nor- 
mocytes which are then thrown into the blood circulation. In 
severe toxic anemias the embryonal developing organs for red 
blood corpuscles (liver and spleen) may again take up that 
function in addition to the bone marrow. The products of 
these tissues develop into megaloblasts and myelocytes depend- 
ing upon age. | 

The red cells are the carriers of the hemoglobin which 
consists of the globulin-containing body globulin, and the iron- 
containing coloring substance hemochronogen ; the latter stands 
very close to chlorophyll. By the splitting up and breaking 
down of the coloring matter, the bile coloring substance (uro- 
biligen, urobilin) is formed. The red cells have the property 
of absorbing green and red rays (light filter) and take care 
of the balancing the neutral reaction of the blood. 

The splitting up of the red cells occurs principally in the 
spleen and in the liver, partly also in the bone marrow and in 
the lymph glands. The hemoglobin is changed into an iron- 
containing pigment (hemosiderin) and is deposited in the 
spleen in case of a more extensive breaking up in the liver 
(siderosis of Kupffer’s star cells of the liver). The largest 
part of the broken down hemoglobin is split up into bile color- 
ing matter. 
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In the healthy body there is a balance between the split- 
ting up and the new formation of the red cells (degeneration 
and regeneration) so that the number of red cells of a healthy 
animal is always constant within certain physiological limits. 


2. The leucocytic blood picture. The white blood cor- 
puscles. 


The white blood picture constituted by the nucleated cells 
manifests variable form elements which may be placed into 
two groups: 

a) The lymphocytes, originating from the lymphatic ap- 
paratus (lymph glands, spleen follicles, lymph follicles of the 
mucous membranes), are round cells 5 to 10p in size, contain- 
ing a spherical or kidney-shaped, coarse-beamed nuclei of 
varying sizes and which are rich in chromatin. The larger the 
nucleus, the smaller is the photoplasma band. ‘The results of 
Pappenheim staining shows: Plasma uniformly pale blue, dis- 
closing isolated fine or coarser bright-red granules (azur gran- 
ules); the nucleus which stains dark-violet usually contains 
individual nuclear bodies (nucleoli) which appear as luminous 
globules. 

b) The granulocytes (their former simple designation as 
“leucocytes” should be abandoned). They are cells 8 to 12, 
in size containing a nucleus of varying shapes (polymorphs). 
The granulated leucocytes are classified into neutrophilic, 
eosinophilic and basophilic granulocytes or leucocytes accord- 
ing to the reaction of the granula of the body of the cell 
toward acid, basic and neutral stains respectively. 

The neutrophilic leucocytes contain a greatly varying 
shaped nucleus which may be constricted, contorted, recessed, 
horse-shoe or rod-shaped and which always manifest a strong 
chromatin net. In the young cells the nucleus is more rod- 
shaped; in mature older cells, it is more segmented and of 
varying appearance. In stronger segmentation, the individual 
nuclear segments are connected with each other by thread-like 
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nuclear particles (formerly known as polynuclear cells). The 
protoplasma is acidophile, that is it stains by Pappenheim’s 
method pale pink with the nucleus dark violet. | 

The eosinophilic leucocytes have a nucleus poor in chro- 
matin; it is shamrock-shaped or bi-lobular, and stains with 
Pappenheim’s method a dark violet. The eosinophilic gran- 
ulated plasma stains refractory red and densely fills the cell. 
While the granula are of varying sizes, in general they are 
roundish. They are largest in the horse, then follow the dog, 
hog, ruminants and cat. In the cat the granula may be rod- 
shaped, whereas in poultry they are always rod-shaped. 


The basophilic leucocytes (so-called blood-mast-cells) cor- 
respond in size to the neutrophilic leucocytes. They contain 
a less segmented nucleus which is poor in chromatin; the 
plasma is densely studded with large granula, which with 
methylene blue stain intensely bluish black. With Pappen- 
heim’s staining the nucleus appears violet, the granula dark 
blue; if the water soluble granula fall out, a vacuolar staining 
results. 


In the !eucocytic blood picture there appear also the 12 to 
15 sized monocytic (transitory) forms which are characterized 
by a plump, spherical, oval, or slightly protruding nucleus poor 
in chromatin and by a net-shaped, punctuated, broad plasma 
zone. Pappenheim’s staining shows the nucleus violet, fre- 
quently disclosing vacuoles; plasma pale bluish and the granula 
dark blue. The origin of these cells is debated (lymphatic or 
myoletic system, and also from the reticulo-endothelial system). 


Formerly it was deemed sufficient to establish the total 
number of leucocytes with the aid of the counting chamber. 
However, exhaustive studies have proved that the blood of 
affected individuals frequently shows pronounced and manifold 
variances of the proportional percentage relations of the dif- 
ferent types of leucocytes. At the present it is extremely im- 
portant to determine, aside from the total number of leucocytes, 
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the proportional percentage relations of the various types in 
the healthy as well as in the diseased animals. 

For this purpose, it is advisable to count on the stained 
streak preparation at least 200 white blood corpuscles, and, 
at the same time, they are differentiated into the different sub- 
groups. 

It is recognized, that the white cell blood picture is not 
as constant as that of the red cells. Regarding the proportiona! 
percentage composition, there are no pronounced differences in 
the same breeds and the same sexes of domestic animals. 
Physiological variances of the number may occur in the course 
of feeding and digestion (digestion leucocytosis). During 
work and in concentration of the blood an increase of the white 
cells is observed. 

In consideration of the more marked physiological fluctua- 
tion of the white blood cell picture, for diagnostic and. prog- 
nostic purposes, the principal stress should be laid on the 
proportional percentage disproportions of the various leucocytes 
and for this purpose the leucocyt:e blood picture should be 
differentiated. The total number requires consideration only 
when they are either strikingly low or strikingly high. 


Pathology of the White Blood Picture. 


In this respect there are of interest: 
a) Abnormally large ratio. 
b) Changes in the numbers. 


a) In the presence of a great stress on the leucopoetic 
apparatus, cells may be passed from the blood-forming organs 
which otherwise are not present in the circulating blood, 
namely : 

a) Myelocytes. These are the early stages of the granu- 
locytes normally found in the bone marrow. Characterization : 
Nucleus large, round, oval or slightly protuberant, poor in 
chromatin. The granulated plasma has a very variable affinity 
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toward stains; accordingly. there are distinguished as neutro- 
philic, eosinophilic and basophilic myelocytes. Besides the 
large cells (up to 20), smaller forms may also be observed 
(micromyelocytes ). 

B) Myeloblasts are the early stage of the myelocytes. Sizes 
12 to 154; the nucleus is large, roundish with a net-like chro- 
matin structure, containing 3 to 4 nuclear bodies. The plasma 
body is narrow and without granulations. ‘The oxydase reac- 
tion 1s positive. The cells are basophilic, 

y) Lymphoblasts are immature lymphocytes; they are 
slightly larger, somewhat resembling the myeloblasts. The 
nucleus is delicate, with 1 to 2 nuclear bodies. Oxydase reac- 
tion is negative. 7 

8) Plasma cells (Turk’s stimulating forms) are large 
(about 20), single, nucleated cells with the nucleus located 
mostly at the periphery. The body of the plasma stains are 
intensive blue with the basic stains. — 

e) Rieder’s cells: They are very large lymphocytes with 
grooved. and recessed nuclei. 

In pathological..conditions the peripheral Biba contains 
singly, or in pairs, elongated, partly flagellated cells with a 
nucleus staining faintly, which are regarded as thrown off 
endothelial cells of the blood vessels (observed in septic 
diseases ). 

b) The total number of the white cells may occur beyond 
the physiological limits in leucocytoses, or markedly: diminished 
in leucopenia; Further pronounced proportional percentage 
fluctuations of the individual special forms may be present in 
the sense of an mcrease or decrease. ‘This is designated as 
neutrophilia, eosinophilia, basophilia, lymphocytosis, or neu- 
tropenia, eosinopenia, lymphopenia. 

A- marked increase of the white cells is induced by a 
hyperfunction of the blood-producing parts (leucemia, tox- 
emia, tuberculosis and other infectious diseases). A pro- 
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nounced decrease is observed in general exhaustion of the func- 
tion of the body (lymphocytic breakdown in infectious diseases 
with an unfavorable course). 


Development, Biological Functions, and 
Destruction of Leucocytes. 


There are yarious Pegnee. on the devetopment of the white cells, 
According to the opinion of some authors, the granulocytes are produced 
by the so-called myelitic system (bone marrow), originating trom the 
myeloblasts which are very numerous in the bone marrow. From these, 
the myelocytes are- formed by nuclear differentiation and granulation of 
the protoplasm, which result in the metamyelocytes and finally the various 
granulocytes. On the other hand, the lymphatic system (spleen and lymph 
glands) produces the lymphoblasts, from which the lymphocytes develop. 
Therefore, the myeloblasts and the lymphoblasts are two completely dif- 
ferent independent cells; a transition of one into another does not take 
place. (Dualism according to Ehrlich, Naegeli and others.) 

The unitarism recognizes only a:common original cell from which 
sometimes granulocytes and at other times fyimphocytes develop. To 
this group of common mother cells belong also the mesenchymal primary 
cells which occur in the reticular connective tissue (histiocytes, reticulum 
cells, fibrocytes), which under particular conditions. (inflammation and 
leucemia) may transform into white blood cells. 

The trialism includes, aside from the myeloidic and the lymphatic 
system, the monocytic system, which furnishes the monocytes and which 
is derived from. the reticule-endothelial system. The leucocytes perform 
a very important function in the healthy as well as in the diseased body 
and their manifold funct‘ons are apparently connected with the varying 
manifestations of the different types. 


All the white blood corpuscles possess as ameboid move- 
ment and also have the ability to destroy pathogenic germs. 
They engulf these germs as well as stains, broken down cell 
material, pigment and particles of red blood corpuscles (phago- 
cytosis). Those cells which possess these characteristics to a 
special degree are known as macrophages. 

The white blood cells possess certain ferments, namely: 

a) A proteolytic ferment (protease). This ferment, which: 
is contained in the neutrophiles and in the myeloblasts, is 
capable of digesting albumin. This digestion process may 
proceed in the cell; for instance, digestion of the phagocyted: 
bacteria. The ferments, however, may also pass from the 
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neutrophiles into the neighboring tissue and exert their action 
therein (breaking down action of pus cells). 

b) Oxidizing ferments (oxidase). They are present in 
the eosinophiles, monocytes and in the myeloblasts. The pres- 
ence of these ferments may be demonstrated by the oxidase 
reaction (technic in special reference works). The oxidase 
reaction is recognized as an indication of the maturity and 
maximal functional ability of the cells, inasmuch as the reac- 
tion is absent in the younger, damaged and used-up cells. 

c) Fat splitting ferments (lipase). They are contained 
in the lymphocytes. 

The fermentative bactericidal power of the various white 
cells may, furthermore, possess a basis. for certain antitoxic 
functions, which, in acute infectious diseases, are primarily 
induced by the neutrophiles and in chronic diseases by the 
lymphocytes. 

The eosinophiles and mast cells play an important part in 
the splitting up of foreign proteins as well as in all conditions 
which have a relation to anaphylaxis and allergy (Schlecht). 
The destruction of weak, used-up leucocytes occurs in the 
bone marrow, in the spleen, in the lymph glands and in the 
liver; they are also partly eliminated with the excretions 
(saliva, mucus and feces). 


Blood Platelets (Thrombocytes) and 
Blood Dust (Hemokonia). 


The blood platelets are manifested in fresh preparation 
as shadowy, dull gray bodies, 2-3, 6-6u in size, possessing a 
darker center and paler border zone; they stain by Giemsa 
pale blue, contain darker-stained large and small granules, and 
also vacuoles, : 

Depending. on their form, they are distinguished as small, 
roundish, medium oval, rod, pear, spindle or half-moon 
shaped, and also as large round and finally giant forms 
(Wittmann). 
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It is believed that the blood platelets are formed in the 
bone marrow from the giant cells (megacaryocytes). 

In horses, the absolute number of blood platelets per 1 
emm. is 350,000 (Wittmann), in cattle 405,000, in hogs 245,000, . 
in sheep 367,000, in goats: 598,000, in dogs 314,000, in cats © 
258,000, in rabbits 243,000, in chicken 106,000, in ducks 94,000 | 
and in geese 83,000 (Woeber). 

The thrombocytes play an important part in the coagula- 
tion of the blood. A marked increase of these cells is known 
as thrombocytosis ; a pronounced decrease as thrombopenia. 

The blood dust (hemokonia) appears in fresh prepara- 
tions as small granules with an active, molecular movement ; 
their origin has not, as yet, been definitely determined; it is 
possible that they represent fat globules. 


Stimulation of the Hemopoietic System. 


If a body is damaged by any cause, such injuries, as a_rule, » 
usually affect also..the blood forming organs and the blood .. 
itself. 

In accordance with the kind and degree of the stimulation, | 
the changes resulting from them may vary. They affect either . 
the erythrocytic, the leucocytic or the thrombocytic blood pic- 
ture or the entire system may be more or less affected. 

_ Stimulation of a slight degree may induce an increased, » 
new formation and passage of mature cells into the blood — 
circulation ;. stronger stimulation may result in sending out 
immature, young forms (polychromatic cells, normoblasts, 
miyelocytes, myeloblasts) and the strongest stimulations are / 
capable of paralyzing, for a shorter or longer time, the func- 
tion of the blood forming apparatus, that is, the power of 
regeneration (aplasia, panmyelophthisis) and also of destroy-. 
ing the central and peripheral blood cells (indirect and direct 
degeneration). The hopes of determining a definite diagnosis 
of disease, in all cases, by the extensive study of the pathology 
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of the blood, have not been fulfilled. Although various diseases 
are accompanied by more or less pronounced blood changes, 
these changes which, in general, are designated as the blood 
picture type and blood status, possess diagnostically only a 
conditional character in most cases. This is not surprising 
because of the very labile normal variation and the very great 
susceptibility of the hemopoietic system. The value of con- 
secutive blcod examination is more of a prognostic and ther- 
apeutic -value. According to Schilling, the course of the 
disease .is principally reflected by the biological leucocytic 
curves, At the onset of the disease, there occurs at first a 
period of neutrophylic struggle as an expression of the first 
active protection. Then follows the monocytic intermediate 
phase, expressing the critical effort of protection to overcome 
the processes. Finally there is the lymphatic-eosinophylic 
phase, which indicates the process of recovery. The neu- 
trophylic condition indicates the extension and height of the 
disease ; the monocytic, the critical stage; and, the last named, 
the convalescence. For facilitating the interpretations and 
reading of the fluctuations of the various blood pictures, it is 
advisable to employ graphical tables (hemogram forms, 
Schilling). 


More recently, special stress has been laid on the condition of the 
leucocytic blood -picture-in the various diseases and in the different 
stages. Arneth asserts that the total number of leucocytes is of less 
diagnostic value than the relation of the various types of the leucocytes 
and especially the histological variances of the nuclei of the neutrophiles. 
Arneth observed that, in many diseases, a change of the nucleus of the 
neutrophiles takes place from the segmentated form of the nuclei up to 
the spherical form. He placed these various forms of nuclei in a line 
beginning from left to right with the youngest as the spherical form, 
which ran from the myeloblasts, myelocytes, young forms and those with 
rod-shaped nuclei to the farthest segmented nuclei at the extreme right. 
If in a certain disease there occurs a larger proportional percentage of 
young, immature forms (neutrophiles) to the left of the line, with a 
proportionally diminished percentage of mature forms standing to the 
right, then figuratively. speaking the leucocytic blood picture is shifted 
toward the left (shifting to the left of the nucleus picture according to 
Arneth)., 


The conception ay ‘shifting’ has also been applied more 
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recently to the red blood picture. If, in the course of a disease, 
there is a noticeable increase in polychromatic cells, reticu- 
locytes, Howell-Jolly bodies and normoblasts, it is designated 
as a shifting to the left of the red blood picture. 

In the following a brief outline of the change in the blood 
picture is given in an informatory way:. 


Infectious diseases: Gilanders: leucocytosis in the sense of a neu- 
trophilia with shifting to the left of the nucleus. Influenza (croupous pneu- 
mon.a, influenza pectoralis) : At first decrease of the neutrophiles, eosin- 
openia. In the stage of dissolution neutrophilia, lymphositosis and re- 
appearance of eosinophilia. Influenza catarrhalis: Leucocytic picture un- 
changed; in complications (pneumonia) leucocytosis. Strangles: Slight 
increase of neutrophiles, marked neutrophilia in ripening of abscesses; 
after eyacuation of the, pus, rapid, decrease of white cells. If this is de- 
layed, it is indicative of renewed abscess formation. Leucocytic picture: 
is only slightly influenced. The presence of neutropenia renders the 
prognosis more unfavorable. Canine distemper: Neutrophilia, eosinopenia, 
erythropenis; decrease of the hemoglobin contents. If, in the presence 
of severe clinical manifestations, there is only a slight increase of leu- 
cocytes (15,000) the prognosis should be guarded: Borna’s disease: 
Lymphocytosis, neutropenia. Infectious anemia: Erythropenia, lympho- 
cytosis, increase of the staining index; rapid decrease of the red cells. 
Tuberculosis: The blood picture varies in accordance with the degree of 
the disease. At the onset, it is only slightly influenced; in severe cases, 
slight erythropenia; neutrophilia. Sporadic diseases: Septic metritis, re- 
tentio secondarium,; Neutrophilia, with shifting to the left of the nucleus, 
eosinopenia. Rachitis; increase of the lymphocytic cells at the expense 
of the neutrophiles. Foreign body disease of cattle: Leucocytosis, not 
present; however it is observed in encapsulated foreign bodies. 

. (For .further .data -see - Rudolf, J.;: Deutsche .Tierarztliche 
Wochenschrift 1932, p. 445 to 450.) 

In birds, there occurs an increase of lymphocytes and mononuclear 
leucocytes over other leucocytes in tuberculosis, diphtheroid diseases, 
chronic fowl cholera and in birds kept under unfavorable conditions. 

In parasitic diseases of animals, a pronounced eosinophilia appears 
in ascaridiasis, gastrophiliasis, teniasis, hemonchosis, distomatosis. 


The, number of blood platelets is influenced by the different 
disease conditions. Thus, according to Wittmann, there is a 
decrease of blood platelets in infectious anemia, infectious 
bronchitis and influenza. .Thrombocytosis is observed in 
pleurisy, pneumonia, strangles, hemoglobinuria, and’ melano- 
sarcomatosis. In petechial fever a severe thrombopenia is 
present. Intravenous administration of adrenalin results in a 
marked increase of thrombocytes, especially the giant forms. 
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In view of the increasing importance of blood examina- 
tions in veterinary medicine, it is essential that the practitioner 
should become more familiar with this subject than heretofore.. 
Should any difficulties arise in conducting blood examinations: 
in practice, it is advisable to make use to a greater extent of 
competent institutions. 


Diseases of the Blood. 


Essential chronic anemia, chlorosis, putrefaction and dropsy as 
the result of improper nourishment (avitaminosis) depend on a de- 
crease of the blood and number of erythrocytes, without the appear- 
ance of the regeneration forms. Blood pale with poor coagulation. 
Pale mucous membranes; low temperature; pulse small. Heart beats 
have a metallic tone; capricious appetite; tendency towards dropsical 
swellings. General debility. Mostly in younger animals. 


Leucemia: Persistently altered blood formation, with a marked 
increase of white blood corpuscles. In the lymphatic form there is 
principally an increase of the lymphocytes up to 300,000 and over; 
in the myeloid form, the myelocytes, especially the neutrophiles, 
show a marked increase. Frequently swelling of the lymph glands 
and the spleen is present with sleepiness, dullness, easy perspiration, 
pale mucous membranes, decrease of appetite, small accelerated pulse, 
metallic tone of the heart sounds and occasionally punctiform hemor- 
rhages in the mucous membranes. 


Infectious anemia of the horse: See page 8&2. 


Piroplasmosis; anaplasmosis; tick fever: Caused by the infesta- 
tion of piroplasma and anaplasma in the erythrocytes (P. bigeminum, 
bovis, parvum, caballi and Nutallai equi; P. ovis, P. cavis, Anaplasma 
marginale (anaplasmosis of cattle). Transmission of the parasites 
by ticks; typical pasture diseases. After a period of incubation of 
from 1 to 2 weeks there occur high intermittent fever, prostration, 
staggering, bloody urine, pale icteric mucous membranes, emacia- 
tion, watery blood, decrease of the number of cells, dyspnea and 
oedema. Demonstration of the etiological factors in blood smears 
by May-Griinwald and Giemsa’s method. Numerous ticks are usu- 
ally found on the thin parts of the skin. 


Trypanosomiasis, Dourine, Nagana, Mal de caderas: Observed 
in horses and cattle. In the horse Trypanosoma equiperdum; in 
cattle T. Theileri. Transmission by insects (Tsetse fly, tabanus, 
stomoxys). The symptoms are fever, muscular weakness, manifesta- 
tions of anemia, skin plaques, oedema and nerve paralysis. The 
parasites are demonstrated by Giemsa’s staining. 
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INDEX 


Abdomen 154, 169. 

Abnormal sensitiveness 172. 

Accumulation of food 169, 
183. 

Acetone in urine 217. 

Acetonemia 229. 

Achorion Schoenleinii, 
Favus 62. 

Acne contagiosa equor, see 
Canadian horsepox 64. 

—, simplex 58. 

Actinomycoma 165. 

Actinomycosis 158, 193. 

Adams-Stokes disease 102. 

Albuminuria 77, 207. 

Albumosuria 211. 

Alkalies, craving. for 156. 

Alopecia 50,58.’ 

Alveolar periostitis 162. 

Anphoric breathing 146. 

Anaplamosis 302. 

Anaemia essential 302. 

Anemia 47, 56, 60, 67, 82, 278. 

Anesthesia 242. 

Anamnesis 22. { 

Anvasarca 55, 

Angina pharyngea 159, 193. 

Anisocytosis 289. 

Ante-and post-partum pare- 
sis 3o7 430252: 

Anthrax 81. 

Amis 173: 

Apoplexy 246, 250. 

Appetite 4155, 

Arneth Index 300. 

Arteries 90. 

Ascites 46, 196. 


see 


Ascarides 69. 
Atelectasis 32, 142, 146. 
Attitude 38. 
Auscultation 34. 

—of abdomen 180. 
—of heart 95, 

—of lungs 143. 
Anyloid (in Urine) 226. 
Azoturia 32, 47, 69. 


Bacillus pyelon ephritis 229. 
Bile pigments (Urine) 214. 
Benzidene test for blood 212. 
Balkiness 259, 

—Bergli’s test for 280. 
Bird lice 61. 

Bilirubin 280. 

Blackleg 65. 

Bladder, diseases of 228. 
+ examination of 226; 
Blind staggers 250, 253. 
Blood 275. 

Blood, color of 276. 

Blood, coagulability 276. 
Blood specific gravity 277. 
Blood haemoglobin content. 


Blood examination of serum 
279. 

Blood red cells resistance 
and rapidity of settling 
281. 

Blood sedimentation 
Zee. . 
Blooddrop, the picture of 

283. 


test 


oot 


Bloodgroups determination 
of 285. 
Blood miscroscopical exam- 
ination of 286. 
Bloodpicture, erythrocytic 
Ger . 
Blood corpuscles. the num- 
ber of 288. 
Blood corpuscles 
tion of 291: 
Blood platelets 298. 
Blood diseases 302 
Blood pressure 101. 
Blood sweating 52. 
Blowing sound 110. 
Bodily temperature 72. 
Boman sr disease. nO. oul 
Bovine pest 65. 
Brake, 
Broken back 43. 
Bronchial catarrh 151. 
Breath aly, 
Broncho pneumonia 153. 
Bronchiectases 141. 
BVOnCHIEIS 2 aUm lo: 
—verminosa 151. 
Brine poisoning 246. 
Bruits, anemics2. 
—,diastolic 99. 
Bruits (murmurs) 97. 
—, inorganic 99, 
—,systolic 99. 
—vesicular 145. 


destruc- 


Crna: a 44. 

Calculi in bladder 226, 
Canadian horsepox 64. 
Carbonate of lime 220. 
Cardiac dullness 94. 

Gasts in tirine. 224. 

Catarrh of maxillary sinuses 


150. 


—, nasal 150. 
—, gutteral pouches 150. 
Caverns in lungs 141. 
Cerebral congestion 249. 
—depression 239, 
—hemorrhage 250. 
—anemia 250. 
Cerebrospinal 
44, 48, 252. 
Chills 76. 
Choleurea 214. 
Cirrhosis of liver 199. 
Chlorides in urine 218. 
Chlorosis 302. 
Cholera of chickens 82. 
Chorea 250. ; 
Circulatory ‘apparatus 83. 
Coagulation of blood 276. 
Coccidiosis ovis 198. 
Coital exanthema 235. 
Collapse, temperature of 80. 
Colic 47, 195. 
Color index of blood 278. 
Colostral milk 234. . 
Colpitis 235. 
Coma 240. 
Condition 44. 
Conformation 45. 
Congestion, cerebral 
Conjunctiva 66. 
Constipation 184. 
Convulsions 243. 
Cough 129. 
—, return impulse of 133. 
Cracked pot resonance 32, 
141. 
Cramp of-the neck 44, 252. 
Crisis 80. 
Crusts 54. 


meningitis 


ZAY. 


‘Cryptorchism 230. 


Cystitis 228. 
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Defecation 184, 249. 

Deglutition, difficulties of 
160. 

Diabetes 229: 

—insipidus 52, 229. 

—mellitus 229. 

Diacetic acid(urime). 218 

Diaphragm, rupture of 141. 

Diarrhea 185, 187. 

Dicrotic pulse 90. 

Differential diagnosis 19. 

Digestive apparatus 154. 

Dilatation of the.heart 103; 

Diphtheria of calves 197. 

Direct diagnosis 19. 

Dislocation of bowel 196. 

Distemper of dogs 154, 246, 
30%. 

—of horses 142. 

Distoma, eggs of 189, 199. 

Diverticula’ of esophagus 
165, 194. 

Dizziness 240, 244. 

Dourine 8&2, 234. 

Drowsiness 240. 

Dropsy 46, 196. 

Dummies 36, 39, 250, 253. 

Dyspepsia 194. 

Dyspnea 40, 112. 

Dysuria 202. 


Ecchymoses 125, 163. 
Echinococcus disease 152. 
Belampsia 211, 250. 
Eczema 58. 

Edema, 28,55. 

—of glottis 150. 
=—-collateral= 56, 
—malignant 65. 
Emaciation 44. 
Emphysema 29, 56. 
— alveolar loz 


—, cutaneous 29, 56. 
= anterstitial 51) 149) 152. 
=>, Ob skan 90: 


—, septic 57. 
Encephalitis 39. 
Endocarditis, acute and . 


chronic l0s. 
Endometritis 235. 
Enteritis, hemorrhagic 187. 
—tuberculosa 198. 
—para tuberculosa 198. 
Enteroliths 177. 
Epilepsy 243, 250. 
Ppsstacise i 20) ch50). 
Epithelial casts 225. 
—cells 224. 
Eructation 166. 
Erysipelas—swine 53. 
Erythocytes (see blood) 287. 
Esbach’s albuminimeter 209. 
Esophagus 164, 194. 
Excitability, abnormal 239. 
Exhalations TZ; 
Expired air, odor of 118. 


Facies hippocratica 47, 54. 


Facial nerve, 
2350) 

Fagopyrism 58. 

Fainting 240. 

Havus 62: 

Fasciola hepatica 191. 

Feces 184. 

Fermentation test 217. 

Fever 72. 

—types 72. 

Fluctuation 29. 

Flagellosis 302. 

Fleas 60. 

Food, manner of taking 157. 

Foot and mouth disease 63. 

Foot eczema 58. 


paralysis of 
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Foreign bodies in intestines 
196. 

—in esophagus 194. 

Fowl cholera 82. 

—, diphtheria 154, 

—, pest 8&2. 

Friction bruits of pleura 149. 


Gait 41. 

Garglings 112. 

Gastro-enteritis 195. 

Gastro intestinal catarrh 
195. 

Gid (of sheep) 242, 244. 

Giemsa staining 287. 

Glanders 153, 234, 269, 301. 

Glycosuria 216. 

Gmelin’s test 204. 

Granular casts 225. 

Granule casts 224. 

Grape sugar 217. 

Groanine 112: 

Grunting 112. 

Guaiac test for blood 212. 

Gut-tie of ox 39, 176, 196. 


Habitus 38. 

Hematopinus 59, 60. 

Hair coat 49. 

, shedding, of 00/7 0s. 

Heart 92. 

—beat 93. 

—sounds 95. 

Heave line 116. 

Heaves, examination for 
255. 

Hematitia 2126229. 

Hemidrosis 52. 

Hemiplegia 115, 246. 


Hemiplegia, laryngis sinis- 
traMials 
Hemoglobinuria 212, 229. 
Hemokonta 298. 
Hemoglobin 277. 
Hemoptysis 151. 
Hepatization 32, 142. 
Hernia, incarcerated 
234. 
Herpes tonsurans 62. 
—peritorial (ox) 176. 
Hiccough 109. 
Hippuric acid 221: 
Hives 58, 64. 
Hog cholera 198. 
Howell-Jolly bodies 290. 
Hyaline casts 224. 
Hydrocephalus 250, 253. 
Hydronephiosis 226. 
Hypesthesia 242. 
Hyperemia of kidneys, pass- 
ive 228. 
Hyperesthesia 242. 
Hypertrophy of heart 103. 
Hyperidrosis 51. 
Hyperthermia 250. 
Hyperchromasia 278. 
Hypidrosis 52. 


176, 


Icterus 69, 214, 280. 
Immobility 253. 
Impaction of intestines 174. 
—, rectum 24/7. 
Incarceration 176. 
Incontinentia urinae 202. 
Indican 212. 

Influenza &l. 

Infectuous anemia 82. 
Inoculation 260. 

—for glanders 269. 
—for tuberculosis 260. 
Inspiration 108. 
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Insufficiency 103. 

—of mitral valves 103: 

— of: semi-lunar valves 103. 
—of tricuspid: valves: 103. 


Intermaxillary lymph glands | 


ZUS. 
Intestinal catarrh 196. 
—evacuations 184. 
—gases 180. 
—noises or sounds 180. 
—peristalsis 180. 
Intoxication 23, 
Intussusception (see disloca- 
tion of bowel). 
Invagination 41, 176. 
ischury ZOE. 


Jaundice (see icterus) 69. 


Johne’s disease 108, 268. 


Keratitis 71. 

Kidneys, passive hyperemia 
ot 228. 

Kyphosis 49. 


Lanymecalecatarrian 50. 

Laryngeal fremitus 135. 

Laryngitis croupous 150. 

Laryngoseopy 135. 

Leucocytes, physiology of 

Leucocytosis 292. 

Léuecémia 273,295, 302. 

Lice 60. 

Licking disease 196. 

Lime casts 224 

Viver 192 

Lockjaw 251,-see tetanus. 

Loco weed poisoning 198. 

Lordosis 49. 

Louse flies 60. 

Lumbago 43, 47, 69, see azo- 
turia. : 


Lungs, congestion of 151. 
—, gangrene of 151. 

—. edema: ob- bat. 

Lupinosis 198. 
Lymphangitis epizootica 64. 
Lymphatic glands 273. 
Lysis 80. 


Mast cells 298. 

Macula 58. 

Mal de Cederas 302. 

Mal du coit 236. 

Malaria 250; 

Malronant —catarrhal 
154. 

—carbuncle 55. 

—edema 65. 

Malingerers 42. 

Mallein inoculation 270. 

Malleus, see glanders,’ 153, 
etc, | 

Mange 60. 

—, acarus 6l. 

—, psoroptic 6l. 

—, sarcoptic 6l. 

--, symbiotic 60. 

Mastication 158. 

Mastitis 235. 

Melanosarcoma 165. 

Meningitis, see ‘cerebro- 
spinal meningitis. 

Microcytes 289. 

Milk fever, see parturient 
paresia coz, 

Mites 60. 

Mold poisoning, 
sis, 

Monoplegia 246. 

Morbus maculosus, see pur- 
pura hemorrhagica 64. 
8 aaa 


Morosis equocum 250. 


fever 


see myco- 
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Motility 242. 

Mouth cavity 161. 
Mouth speculum 164. 
Mycosisv02, 123; 162. 
Mydriasis 248. 
Mucous click: 111. 


Murmurs, see bruits (heart). 


Muscular rheumatism 48. 
Muscular sense 244. 
Myelocytes 295. 
Mydriasis 248. 
Myocarditis, acute 102. 


Nagana 302. 

Nasal cavities 123. 
Nasalecatarriy, 150: 
—discharge 119. 
—mucous membrane 123. 


—tone, see mucous click 111. 


Necro bacillosis 62. 
Nephritis 228. 
Nettle rash 58, 64. 
Nervous system 236. 


Nodules, see papules 58, 126. 


Nymphomania 46, 230. 


Obesity 44. 

Ocular vertigo 241. 
Oestrus ovis: Jarva’ of 121. 
Opisthotonus 251. 
Orthotonus 251. 
Osteomalacia 48. 
Overfeeding 170. 

Oxalate of lime 222. 
Ovaries 233. 


Palpation 28. Us 


Panophthalmitis 72. 
Panting 110. 

Pappenheim staining 287. 
Papules 58. 


of bowels per rectum 173. 


Paraplegia 246. 

Paralysis 245. 

—of bladder 229. 

—of facial nerve 161, 250. 

—of the larynx 151. 

—of esophagus and pharynx 

168, 193. 

—of paunch 172, 175. 

—of recurrent nerve 226. 

Parasites, intestinal 191. 

—in cavities of head 150. 

Paresis 246. 

Parturient paresis 44, 252. 

Pathognomic symptoms 17. 

Pathology of red bloodcell 
287 

—white bloodcells 295 

Paunch, paresis of 156. 

—, peristalsis of 156. 

—, gases in 169. 

Paresthesia 242. 

Paratuberculous enteritis 
268. 

Pasteurellosis 82. 

Pemphigus 64. 

Pentastonum tenioides 121, 
123. 

Percussion 29. 

Percussion, field of 126. 

—of abdomen 177. 

Pericarditis 94, 100, 104. 

—, traumatic, of ox 104. 

Peritoneal hernia 196. 

Peritonitis 197. 

Pernicious anemia 289. 

Petechia 68, 163. 

Phosphates in urine 222. 

Platelets (blood) 298. 

Phagocytosis 297. 

Pharyngitis 164, 193. 

Piroplasmosis 278, 302. 

Plasma cells 296. 
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Pleuritis 40, 152. 

Pheny! hydoazine test 216. 

Pteurodynia 43, 151. 

Pleuropneumonia of cattle 
154. 

—of the horse 152. 

Pneumonia 40. 

= Catania 152: 

Pneumothorax 152. 

Poikilocytes 289. 

Polyarthritis 48. 

Polyneuritis 251. 

Pox (sheep) “63: 

—cow 64. 

Priapism 230. 

Prochis. 18). 

Pirucieou.se,. 25), 

' Pseudo fluctuation 29. 

Peyeltic functions 237. 

Pivalisny 193. 

Pulmonary, congestion and 
edema 151. 

—hemorrhage 151. 

—gangrene 151. 

—resonance 138. 

Pulse 83. 

Pumping of flanks 116. 

Purpura hemorrhagica 64, 
V2d0 

Pustules 58. 

Pyemia &l. 

Pyelonephritis.226, 229. 

Pyosepticemia neontorum 
81. 


Pyrosoma bigeminum 302. 


Pyrocatechin in horse urine 
221 | 


Quality of percussion 
sounds 30. 


Quibbing 159. 


Rabies 251. 

Rachitis 48. 

Rales 47. 

Rattling sound 111. 

—, crepitant 148. 

—, dry 148. 

—, Moist 147. 

Reflex excitability 247. 
Reflex spasms 243. 
Regions of the: body 20. 
Regurgitation 165, 167. 
Re Hexes 249. 

Resistance in percussion 30. 
Respiration, types of 105. 


| -—, amphoric 146. 
==. pronuchial 146; 


—, vague or indefinite 14/. 
—, vesicular 144. 


| —, physiology of 107. 


—, Cheyne-Stokes 108. 

Respiratory apparatus 103. 

Retentio urinae 171, 229. 

Reticulocytes 290. 

Return sound 133. 

Rheumatism 48. 

Rhonchi (see rales) 147. 

Riding school movements 
244. 

Rieder’s cells 296. 

Imiderpest 19762352; 

Rinderseuche 65. 

Ringworm 62. 

Risus sardonicus 243. 

Roarme 226, T2151 257. 

Rothlauf (swine erysipelas) 
O33 82 


Rumination 165. 


Saliva, secretion of 161. 
Satyriasis 230. 

Saw-horse attitude 43, 251. 
Scabies 60. 
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Scabs 58, 

Schilling Index 300. 

Schweinsberger’s disease 
156. 

Sensibility 242. 

Septicemia 81. 

—hemorrhagic 82. 

Serum diagnosis 260, 279. 

Sexual apparatus 230. 

—desire 230. 

Seborrhoea 58. 

Sheep pox 8&2. 

—, braxy 82. 

Shock, see syncope. 

Signalment 36. 

Skin 49. 

—, color of 53. 

—, moisture of 51. 

hair coat, 49. 

condition 54. 

odors of 54. 

—, reflexes of 248. 

—, sclerosis of 54. 

Skoliosis 48. 

Sleepiness 240. 

Sneezing 111. 

Snoring 111. 

Snorting 110. 

Somnolency 240. 

Sopor 245. 

Spasms 243. 

Sphygmononometry 101. 

Spinal paralysis 43, 246. 

Spinal meningitis 44, 252. 

—, reflexes 248. 

Spine, fracture of 43, 246. 

Specific gravity of blood 277. 

of urine 205. 

Spleen 193. 

Spring-halt 81. 

Stasis 55. 

Starvation 44, 171. 


| Stenosis of air passages 134. 


—of cardiac valves 99. 

—of esophagus 194. 

Stenotic laryngeal tone 111. 

Stethoscope 34. 

Stomatitis 193, 197. 

—pustulosa contagiosa 197, 

Strangles, see distemper 153. 

Stranguria 202. 

Stroneylus flaria: 2a, 

Submaxillary lymph glands 
WZ e737 

Suffusions 125. 

Sugar—in urine 216. 

Sulphate of lime 222. 

Summer surfeit 58. 

Sunstroke 250. 

DURrA oles 

Sweating 51. 

Swine erysipelas 53, 82. 

Swine rash 61. 

Symptoms 14. 

Syncope 240. 


Teeth, 163, 194. 

—, caries of 118. 

—, diseases of 194. 

—, gnashing of the 159. 

Temperament 46. 

Temperature 72. 

Tetanus 40/257 01. 

Thirst, see “Desire for 
water” 156. 

Ticks 60. 

Torsion of colon 176. 

VOrstostitert coo: 

Train. sickness 49. 

Trembling 243. 

Trichodectes 60. 

Tricophyton tonsurans 62, 

Triple phosphate 222. 

Trismus 243, 


ane ese 


Tromimeer’s test 192. 
Tubercle bacilli 123. 
Tuberculin test 260. 
Tuberculosis 153, 203.: 207. 
—, of brain 252. 
Thoracentesis 150, 
Thrombocytes 298. 

Tumors in cavities of head 


Turnsick 250. 
Trypanosomiasis 82, 302. 
Tymphanitis 68, 195. 
—acuta 167, 195. 
—chronica 167, 196. 
Typhus canum 198. 
Tzetse disease 302. 


. Wdder-233. 

Ulcers 126. 

—catarrhal or erosion 126. 

Upper air passages 123. 

Uremia 240. 

Apethral. calewls::229- 

Wie acid.Z22 13 

Urinary apparatus 199 

—casts 224. 

—=ftnction,. tésts 227. 

Wrinations 200. 

Urine, crystalline contents 
219. 

—, odor of 205. 

==colet 2203: 

Organized -eléenients 222° 

—casts 224. 

—miicroscopic 


218 


examination 


Urine examination 202 
Urolithiasis. 229. 

=, voiding /ot 200, 
Urticaria 58-64. 
Uterus. 233. 


Vaginal mucous mebrane 
23a: 

Vaginitis 235. 

Vaginotomy 177. 

Valvular diseases 103. 

Veins 90. 

—, undulation of jugular 91, 

Venous pulse 92. 

Verminous bronchitis 151. 

Vertigo 240, 250. 

Vesicles 58. 

Vesicular eruption 235. 

Vesicular murmur 145, 

= espitation 32) 145. 

Vitiligo 53, 

Woice,, change in 134. 

Vomiting 167. 

—in horses 151, 167. 


Water, desire for 156. 

Whistling 112. 

Woody tongue (actinomy- 
COSIS) = 158. 

Wool eating 169, 196. 

Wool in feces 190. 

Wheezing 112, 

Wild-und Rinder-seuche 65. 
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Explanation of the Table of Blood Corpuscles. 


1. Normal erythrocyte (horse). 2. Blood platelets (horse: Giemsa). 
3. Reticulocytes (vital staining with brilliant cresyl blue). 4. Erythro- 
blasts. 5. Megaloblasts. 6. Howell-Jolly bodies. 7. Cabot’s rings. 8 and 
9. Lymphocytes, with several azure granules. 10. 3asophilic Jeucoevtes 
(Giemsa). 11. Neutrophilic leucocytes with various shaped nuclei. 12. 
Kosinophylic leucocytes (horse). 13. Basophylic leucocytes (Pappenheim). 
14. Myeloblast with nuclear bodies. 15. Neutrophylic myeloblast. 16. 
Metamyelocyst. 17. Plasma cell with vacuoles. 18. Blood smear from a 
horse (Pappenheim): (a) blood platelets, (b) polychromatic erythrocytes, 
(ec) eosinophylic leucocyte, (da) neutrophylic leucocyte, (e) basophilic 
leucocyte, (f) large lymphocyte, (g) small lymphocyte with azure 
granules. 
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